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ALGEBRAIC INEQUATIONS 


1. INEQUATIONS 

A statement involving variable (s) and the sign of inequality viz., 

> or, <, or, 2 or, = is called an inequation., 

oa inequation may contain one or more variables. Also, it may 
é linear or quadratic or cubic etc. 

If a i a non-zero real number and x,y are variables, then 

ax + < 0, ax + bs 0, ay +b>0 and ay +b 2 O are linear inequa- 

tions in one variable. 

If a#0,b40,c real numbers and x,y,z are variables, then 

ax + by <c, ay + bz Sc, ax + by>c and ax + by 2c are linear ine- 

quations in two variables. 

2x -3 
4 


Inequations 2x-3<0, 3y25, = -7 30, 2——+7 and 


—2+4ts 5 li ae . . . 
S = are linear inequations in one variable. 2x —3y < 6, 
x+y 2-4 are linear inequations in two variables. Inequations 


2x=3 
of the form or aa 4, x2 -5x + 6 2 0 etc are not linear inequa- 


tions. 

SOLUTION A solution of an inequation is the value (s) of the 
variable (s) that makes it a true statement. 

For example, x=9 is a solution of the inequation 
Siege <= — 4, because for x =9 it reduces to -3<- 1 which is 


5 3 
a true statement. But, x= 6 is not its solution. For x = 6, the 


; . 9 se 
inequation reduces to— 5 <= 2 which is not true. For any real 


number x, we have x? + 1 > 0. So, the solution set of the inequa- 
tion x2 + 1>0 is the set R of all real numbers and the solution 
set of x2 + 1<0 is the null set 9. 
For solving an inequation, we use the following rules: 
RULE1 Same number may beadded to(or subtracted from) both sides 
of an inequation without changing the sign of inequality. 
multiplied (or divided) by 


RULE2 Both sides of an inequation can be 
the same positive real number without changing the sign of 


inequality. However, the sign of inequality is reversed when 
both sides of an inequation are multiplied or divided by a 
negative number. 

RULE3 Any term of an inequation 
side with its sign ¢ 
inequality. 


may be taken to the other 
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ILLUSTRATION 1. Tite solution set of the inequation 


hanged without affecting the sign of 
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A 


3 Ale bieee)is 
gx t4 2 3 6) is 


\ 
(a) [120,<)  (b) (2, 120] (c) (0,120) (a) {- 120, 0} 


Ans. (b) 
SOLUTION We have, 
1/3. ie re Be 
2\5* ¢ le 3 6) 
1 (3x+20\,1 (,_ 
=> > | 5 IF 3 (x — 6) 
= 3x +20 x-6 
1020 aaro 
; [Multiplying both sides by 30 
- 4. > / I Pp y 5 S y 
= 3 (3x+20)210(*—6) | i.e. LCM of 10 and 3\ 
— 9x+60210x—60 
— 9x-10x2-60-60 
= —-x2 —-120 
= x<120 
= xe (—,120] 


Hence, the solution set of the given inequation is (— oe, 120}. 


REMARK The solution set of simultaneous inequations is the inter- 
section of their solution sets. 


. 6x Ox. 99) a Nexel Neely See 
ILLUSTRATION 2. If EY G8 and 12 Ro nA 
then x belongs to the interval 
(a) (3, -) (b) (0, ) (c) (9,3) (a) =, 9) 
Ans. (a) 

SOLUTION We have, 
5x Ox 30 get ee 
OMA Siena 12 3 4 
_, Wrt3e 39 gyg aaa Seth 
8 8 12 4 
Sia) ag eee 
me 12 4 


13x > 39 and ~2x+3<9x4+3 
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18 
Cl 12? + x4 : 49 The least integral vate of K for which 
slearly, x" =x" +x" —x41 >0 forallx<0. EXAMPLE ALGeBR 
Hence, x!*— x7 + x4-x+1 > 0 forall x & (—, ), (k=2) 4 8x ¢k+420 forall xe R,is a 
EXAMPLE 17 The number of positive integral solutions of (a) 5 (b) 4 (c) 3 (a) none Of these (c) 
4+9< (x+ 3)" <8x + 25, is Ans. (b) Wenn 
(a) 2 (b) 3 (c) 4 (d) 5 SOLUTION We have, 
eee) (k = 2) + 8x 4(k+4)20 forallxe R (a) 
5 Re ine | k=250and 4-4 (k-2) (k+4) 50 ( 
H+ 9<(x +3)" < Bx +25 = k>2andk +2k-2420 12. 7 
x 4+9< x74 6x +9<8x+25 = k>2and(k+6) (k-4) 20 ( 
. ~ pas er — k>2andks-6or,k24 = ke24 ( 
pee Meroe a ceahind BNC a Yat OF FO SBE ES Hence, the least integral value of kis 4. 
Le sees and x°~2x-16<0 EXAMPLE 20 If 9" 14 (q@? —4a —2) 3° +1 >O0forall xe R, then 
= x>0 and 1-V17 <x<1+V17 (a) aE R (b) aeR (c) ae [1,~) (d) ae R-f2j 13. 
=> O<x<1+V17 Ans. (d) 
T le r 
= x= 1,2,3,4,5 SOLUTION We have, ‘ 
2 g*t1 4 @? = 4a =2)3*+1>0 forallxe R 
EXAMPLE 18 If x* —ax+1—2a?> O for all x € R, then es J r ae AX 14. 
(a) ae (~2/3, 2/3) (b) ae [-2/3,2/3] = 9° +(a*—4a-2) y+ 1 >0 for all y>0, where y =3 
(c) ae (—2/3, 1) (d) ae (0, 2/3) vs u(9y Pia as -2\>0 for all y>0 
Ans. (a) aay f 
SOLUTION We have, (ae 2 : . ‘ 
x*-ax+(1 — 2a*) >0 for allx€ R => 3Ny - | + (a—2) >0 forally> 
ee 2 2 21S Ze ee Pe en re Rt) 
a —4(1—2a*)<0 = 90° -4<0 >-A<8<3 te eniae Ree 
. s 4 choice : its answer, out of which only one ts correct. 
This exercise contains multiple choice questions. Each question has 4 choices (a), { b), (c) and (d) for its answ if | 
x+4 : 6. If | 3x +2 | <1,thenx belongs to the interval 
1. The solution set of the inequation +23 Ss 2,is (a) (-1,-1/3) (b) {-1,-1/3) 
(a) (- ©, 3) U (10, ©) (b) (3,10) (ites) (a) (-1/3,«) 
(c) (- <2, 3) U 110, #) (d) none of these 7. The solution set of the inequation 
2. If 264) 2 =») , then x belongs to the interval | 2x-3|<|x+2 |, is 
Visine 
(a) (2,°) (b) [2,°) (a) (-&, 1/3) (b) (1/3,,5) 
eee ~ 1/3) 6,#) 
(c) (-©, 2) (d) none of these (c) (5, 00) (a) : eo, 1/3) 
i inequation +t 5, is g. The solution set of the inequation Fe + i >2,is 
3, The solution set of the ineq pe a 
(a) (1,3) (b) (1,3) (a) (0,3) (b) (1,0) ae 
a ; Mee (d) none of these (c) (1,0)¥ (0,3) (d) none o 
C)alenees ‘4 : 
. : : : 1 | <5 
inequation Ax+3 261s 9, The solution set of the inequation Q<| 3x41) <5 
4. The solution set of the ineq 9x -5 pera 
5/2,,33/8) (b) (-, 5/2) V(33/8.*) (a) (- 4/9, - 2/9) Ne 
/ a» =2/N- ie 
4 op o) (a), (03/8, ©) (4/9 <2/9)- 4/3) @) (al 220 
c , , 4 é 
; >x° +1, is 2 -3x+4 4 ye Ris 
; utions of 2 (x +2) hex Sy) 
5. The number of integral sol wy (d) 5 10. The solution set of the inequation >, 7 


(b) 3 


(a) 2 
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value of k for which 
ALGEB 


E19 The least integral 


1.8 
Clearly, x)? =x? + x4 —x41 >0 forall x <0. EXAMPL 
et ree eee . 
Hence, x'27— x? +x4-—x+1 > Oforallx€ (—,). (k-2)x" + 8x+k+420 forallxe R,is ; 
a : ee Wi Rises: ‘ a 
EXAMPLE 17. The number of positive integral solutions of (a) 5 (b) 4 (c) 3 (a) none of thes. (c 
i xr 4+9< (x+ 3)° < 8x + 25, is Ans. (b) “> 
{a) 2 {b) 3 (c) 4 a) 5 SOLUTION We have, fe 
Ans. (d) ys 
SOLUTION We ha (k= 2) xt + Bx + (K+ 4) 20 forailxe R ( 
~ A f) > have 
%; = k-2>Oand 64-4 (k-2) K+4) 50 | 
xX 49 < (x 2 
EIEN SB a =, k>2andk+2k-2420 12. 
=> x24 9<2x7 + 6x +9 < 8x 425 = k>2and (k+6)(k-4) 20 
“ iks-60rk24 = ke4 
=~ x $9 2x7 46x49 F A; ‘ 2 => k>2and ’ 
aN es A ee eh Soe Hence, the least integral yalue of kis 4. 
= 6x>0. i Vie ea 
zs nee and x a 16<0 EXAMPLE 20 fo +1 + (a Ag 2) 3 +1> 0 for allxe€ R, then 
and. 1-17 <x<1+V17 (a) aeR (b) ae R* (c) ae [1,~) (a) ae R-(Q ; 
= O<x<1+VI17 é 
Ans. (d) 
—— oe ht Rear dike Sar SS SOLUTION We have, 
3 : 2 gt) 4 (gt —da—2)3°+1>0 forallxeR 
EXAMPLE 18. If.x*—ax +1—2a*>0forall xe R, then (a* — 4a = 2) 0 for 
(a) a€ (—2/3, 2/3) (b) ae [— 2/3, 2/3] = 9° +(a°—4a—2)y+1 > 0 for all y > 0, where y=3" 1 
(c) ae (-—2/3, 1) (d) ae (0, 2/3) 1 , \ 
Ans. (a) => y loy it a” ~ 4a —2)\> 0 for ally >0 
SOLUTION We have, \ : } 
hae pee Ne 
x —ax+(1—- 2a’) >0Oforallxe R = \oy - 74 4+ (a— 2) >0 for all y>O 
2 ~ 
= a -4 (1-227) <0 = 90° -4<0 3 -2<a<5 EN ee tes Ge RAN) 


EXERCISE 


questions. Each question has 4 choices (a), (b), 
6. If | 3x +2 | <1,thenx belongs to the interval 


(b) [-1,-1/3] 


(c) and (d) for its answer, out of which only one is correct, 


This exercise contains multiple choice 


(a) (-1,-1/3) 


1. The solution set of the inequation ees S 2,is 
(d) (-1/3,%) 


(a) (— 2, 3) U (10, ~) (b) (3, 10] 4 
(c) (—-, 3) UV [10, =) (d) none of these ©) Ce ; - : 
PMO eye 7. The solution set of the inequation 
2. If oe 22 Gn then x belongs to the interval | 2x-3 | <|x+2 \, is 
(a) (2,9) (b) [2, ©) (a) (-9, 1/3) (b) (1/3,5) 
(c) (-, 2] (d) none of these (c) (5,9) (a) (- 2, 1/3) V6) 
Pt oA 3 
3. The solution set of the inequation Vy =~ a 8. The solution set of the inequation \ + | > 2,is 
(b) (1, 3] (a) (0,3) (6) (1,9) 
(d) none of these 


(a) (1,3) 
(c) (2, 1)¥ (3, 2) (d) none of these (c) (1,0)U.,3) 
4x+3 <6,is Ls 
. 9. The solution set of the inequation 0 < | 3x+ 1\<3'* 


4. The solution set of the inequation 5" 5 

(a) (6/2,33/8) &) (<2, 5/2) 33/8) @) (4/9, - 2/9) AUN 

33/8 , ©. me 

ONE es aan (c) (-4/9 ,-2/9)-\- 1/3} (a) (-4/9 - 2/9)-- 12 

5, The number of integral solutions of 2 (x +2) > : ee pa a fa ie sail ee 
(a) 2 (b) 3 (c) 4 (d) _ The solution set of the inequation~Y7 
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LOGARITHMS 


Ifais apositive real number, oth 
such that a* =N, then we sa 
is the logarithm of N to the 


erthan land x isa rational number 
¥ that loge 


trithim of N to base a is x 
me s xorx 
base a, written as log N=x 

% x. 
hus, a® = 
Thus, a N © log. N =x, 
NOTE 1 It should be noted that “log” 


“logarithm”, ts the abbreviation of the word 


It follows from the above definition that: 


ILLUSTRATION 2. If B08 ~ 18104 _ Bi9¢ 


+ ey thet be = 
(a) a (b) a? (c) @ (d) a? 
Ans. (d) 
SOLUTION We have, 


logy) a b. login b logig¢ 


ae 35 ee 2, (say) 


= logiga = 2A, logiyb = 3A, logigc = 5A 


(i) 10° = 1000 & log 1 
a 000 = 5} . . 
ia Bip 1000 = 3 = a= 10°%,b = 10°%,c = 10°4 
= 81 & log 8] =. 37 } 
6 S37 = 4 = be = 108% = (1024) = af 
(iii) Pale log. 1 = 0 , 5 
7 ILLUSTRATION 3. If log, 5 = x and log.6 = y, then log, 3 


(iv) 811/44 = 3 © log. 3 = 1 is equal to 
81 4 (a) 2xy +1 (b) 2xy-1 (c) 2x+1 (d) 2y+1 
NOTE 2 For any positive real number a, we havea! =a. Ans. (b) 
log a=1. 
Pa SOLUTION We have, 
It also follows from the above definition that: logy 5=x and logs6 = y 


(i) log, 64 = (A real number x such that 2° = 64) = 6 


=> 5 = 4* and 6=5¥ 
(ii) log. 625 = (A real number x such that 5* = 625) = 4 => 6= (4) 
ee 2x3 = 49 
(iii) log, 3 = (Areal number x such that 9% = 3) = a zi “ 
2 => 2x3 = (2*y¥ = 3=29"! — log 3 = 2ry-1 


(iv) log, 0.01 = (A real number x such that 10° = 0.01) =—2 
2. LAWS OF LOGARITHMS 


Following are the fundamental laws of logarithms to any 
base a, where a > Oanda#1. 


FIRST LAW If m, are positive rational numbers, then 
log, (mn) = log, m+ log, n 


Thus, the logarithm of a number to a given positive real number 
(# 1) as base is the index or the power to which the base must be raised 
in order to make it equal to the given number. 


ILLUSTRATION 1 If log, y=x and log, z =x, then 72" is equal 


fo ie, the log of the product of two numbers is equal to the sum of their 
(a) yz (b) yz? (c) yz? (d) v2 logarithms, 
GENERALISATION 

. (b 
ica (i) Ifm, n, p are positive rational numbers, then 
SOLUTION Sc ave, log, (mnp) - log. m+ log. n+log, p 

LAY = 9* ¢ 

log, Yes cand 10m 23:2: Son Nee (ii) If Xp Xy psn X, are positive rational numbers, then 

. 72% = (2°x3%)* = (2) Bl? = @? (y)?= v2 log, (X41 X200Xq) = log, x1 + 10g, X2 + snes +1Og, Xp 
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| LOGARITHMS 


log, (log, x) cas 
18. The value ofa '%,4, is 31. Iflogy, 27 = a, then logs, 16 = 
3~a : 
(a) "log, x (b) logyx — (c) log, a (a) log. b 3a (b) ‘\e— | 
ox - a 
log, (log, a) (4—) < 
19. The ve a Loe Ne a ) 3h a 3 : 
1e value of ioay os, 8) is (c) 34 73 (a) rey 
(a) log, a (©) log, b (c) —log,b (da) ~— log, a 32. If (4.2)" = (0.42)" = 100, then? — 1 — 
i ae 
Pleas al 
20. If log, x + log, x +logi,x = qe then x equals to (a) 1 (b) 2 (c) ; (a) -1 
(a) 8 (b) 4 (c) 2 (a) 16 99. Iflogyx = 2.5 and log, y = 5, then x = 
is yee Vi? 12x +36} = 2, thenx = (a) ¥°/? (b) 2y () y (a) 5 
a 8 
see athe ew (c) 12 (d) 4,8 34. Iflog.2. log, 27 = log, 8 - log, 10, then x = 
22. = = c = d", then log, (bed) equals to (a) 1 (b) 3 (c) 2 (d) 4 
(a) t i reel 3) @) +( = i i) 35. If3+log, x = 2 logos y, then x equals to 
- Zz w y Fi v 2 » 
zw ¥ y 
(cy Ytztw z @) 25 ©) 95 © $s (@) 3-5, 
x (d) none of these < - 
36. If ton = 26 a= log £ then ca equals 
[EAMCET 2007] : on 
23, If logs (logs (log, a))=0, then the values of x is (a) 2b (b) (c) 8b (d) 4b 
(a) 32 (b) 125 (c) 625 (d) 125 37. 1f2*.3** = 100, then x belongs to 
[JEE (WB) 2008} (a) (0,3) (b) (1,3) (c) (1,2) (d) (0, 2) 


24. The number of solutions of the equation 38, Ifx*!%o* = 1000x, then x equals to 


log, (x -1) = logy (x -3), is 
(a) 3 (b) 1 (c) 2 (d) 0 


(a) 10, ¥10 


(b) 10> 1,10 V10 
(ad) V10 


1 1 
(c) Che (a) 2 


, then x equals to 


() L=5 


(a) -41 
1 
(c) 4,-1 (d) 5 


(b) e+x41=0 


(c) 10 V10 
pa Ser PENS A) Sa 39. If logy) 5 = x, then log, 1250 equals to 
logg a + log, b + logy c = 2 @) 3-1 i) a} 
logig 4+ logy, b + log, c = 2, then ) 
> |x4 > |log,, 25 
Ee aes, 82 27 4.2 .-2 40, 165°" 80% = ok ~ 
(a) a=2 b= c= (b) a= b=3 C= 4 A Ne 
2 a) Aim 
(Cine, beeo= = (a) a=? ba Zone 3 
e e 2 ; 41. If log, (4x1°%* +5) = 2 log, x, then x equals to 
26. If y = 2'/!8:8 then x equal to ose 
(a) y (b) y* (c) y° (d) none of these fa) 4,5 (b),=1° 
[JEE(WB) 2007] 42. The equation log, x + log, (1 + x) = 0 can be written as 
27. If log, x = log, y = log, z, then (a) P+x-1=0 
(a) x<y<z = (b) x>y22 (0) X<YS2 (d) x=y=z (c) P+x-e=0 


2g, 1f3%°*!,4*— 1 = 36, thenx = 


(d) r4+xte=0 


43. If x=log,5, y =log,7 25 which one of the following is 


(a) logz, 48 (b) logys36 (c) log, 12 (d) log; 24 correct ? Bs 
29. Iflog, {logs (los (6x? + 4x) = 0), then i ; : } avai ot hee | 
(a) 2 (b) 3 (c) 4 (d) 5 44, If x=log, (be) , y= logy, (ca) and z = log, (ab), then which of 
Pn 2 Po ene the following is correct? ‘ j 
a M Tog, 10 ~ og, 10 Hf (a) x+ytz= 1 (b) tie tee 
(a) 5 (b) aa (c) z (4) 409 (c) xyz = 1 (d) none of these 
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2.18 


45. The value of log, log, log, 256 +2 log ys 2, is 


29. (d) 30. (d) 31. (b) 32. (c) 33. (a) 34. (b) 35. (a) 


OBJECTIVE MATHEMATICg 


: ‘ Rel Laemaed 
(a) 4 dog a+ log —2) (©) 108 9 +108 > +1og2 is 


(a) 2 (b) 3 (c) 5 (d) 7 sed Wee 
46. If leg 3 “ 28 y 3 I°B 2 then sae ie equal 16 (c) 5 (log atlogb+4log2) (a) 2 ENED 
B1 25 16, : 
47 c i 7 =x, then e ae Che 57. ‘The value of 310g gp +5108 94 +7 log 72s " 
. 9 4 =x, then x is: b) log 3 fo 
(a) a rational number such that 0 <x <2 ke) 198 2 as a ge) 
(b) an irrational number such that 2 < x <3 8. If log (x+y) =log2+ } log x +5 log y, then 
(c) a rational number such that2<x<3 See DEE 2 2 
(d) a prime number of the form 7x + 2 (a) x+y =0 (6) x-y=0 
3 d) x 
48. If2is* - 1K (c) xy = 1 d) Stayt = 9 
pel ter 59. The number of real solutions of the equati, 
(a) 3 (b) 2 1 J log (~ x) = 2 log (+1), 1s ? 
3 (c) cy (d) - V3 fa) 0 (b) 1 (c) 2 (a) 4 
49. If a= loz. 4 Bae is : ar : | 
ab Gee Ce *loBy pies Lvlege aye nttien 60. The solution of the equation log,. (log, (log, %)\=0,is 
(a) 0 (b) 2abe (c) abe (a) a? + +7 OMe HY i 6+1 ae wy MONE OF these 
I . ve 61. Iflog, 2+ log, 4+ log, 16 + logy x = 6, then x = 
i Lacie 7 =a = = ee a7 then i (b) 64 (c) 32 
f as i b+be+c = Atrcata (a) (d) 8 
relay : =, nd IEAMCET 2096) 
(a) 0 (b) —1 (c) 1 (d) 2 62. Thenumber of real values of the parameter k for Which the 
51. If log (2a —3b) = log a—log b, thena = equation , 
Cpa Cy ee (a) 3% (logyg 2) — logis x +logigk = 0 
2b-1 2b-1 7? 2b+1 ’ 2b+1 with real coefficients will have exactly one solution, is 
52, 1f 1083 _ logs _ log7 (a) 2 (b) 1 (c) 4 (A) none of thes 
eS ay oy Se ee NN! 63. Ifa*=b, bY =c, c* =a, then the value of xyz is 
‘b) 1 
(a) 0 (b) 2 ()'1  (d)_ none of these ON ©) Oe ahs 
64. The value of log; ax log.b x log, c¢ ,is 
logna log,b log ec AA : Be os 
tp Se ee and a~’ b-*¢ = 1then A = (a) 0 (b) 1 (c) log abc (d) 10 
(a) 3 (b) 4 (c) 5 (d) -5 65. Iflog, ab = x, then the value of log, ab is 
loga _ logb _ loge , 3 x-1 Be ae x+l 
54, If 084 = 108 NRC then Hc = os Oo OF; oF 
(a) 0 (b) 1 (c) abe (d) none of these 
tet 66. Ifx=~2, then the value of log, —2 log, (4x*), is 
log, . [53 tomer tom), 
55. The value of (0.16) 3 3 3° is (a) 2 (b) -4 (c) -6 (a) 0 
(a) 0.16 (b) 1 (c) 0.4 (d) 4 67, The value of Vlog,% 4 , is 
56, Ifa? +4b* = 12ab, then log (a+ 2b) = (a) -2 (b) V-4 = (c) 2 (a) noneofthes 
[CEE (Delhi) 2002 
Answers 
1. (a) 2 (c) 3. (c) 4 (c) 5. (a) 6 (a) 7. (b) 36. (b) 37. (c) 38. (b) 39. (c) 40. (a) 41. (a) 42 @) 
8. (c) 9 (d) 10. (c) 11, (c) 12. (b) 13. (b) 14. (a) 43. (c) 44. (b) 45. (c) 46. (b) 47. (b) 48. () 49. 
15. (d) 16. (c) 17. (c) 18. (b) 19. (c) 20. (a) 21. (a) 50. (c) 51. (a) 52. (c) 53. (c) 54. (b) 55. (d) 56 
22. (b) 23. (a) 24. (b) 25. (a) 26. (c) 27. (d) 28. (a) 57. (a) 58. (b) 59. (b) 60. (a) 61. (c) 62. (b) 63: 0) 


64. (b) 65. (b) 66. (c) 67. (a) 


LOGARITHMS 


Each een eo (b), (c) and (d) for its answer, out of whic 
i 
2 | 98 * 1 
1. Ifx 2( , then x equals to 
(a) 2 (b) 3 (c) 5 (d) 6 


2. If log, (3x7 +11 x)>1, then x lies in the interval 

(a) (—4, 1/3) (b) (—4, 2) 

(c) [-4, 1/3} (d) (-%,~4) 0 (1/3 6) 
3. If log, (x +3) —loge x = 2, thenx = 


h only one is correct. Mark 


12. 1f(2.3)* = (0,23) = 


the correct alternative. 


1000, then + 
x 


ES ecunlat 
y quals to 


©) + 


(a) i 
vs 3 


cid 
(d) > 


. f10*>1 10777 1 
13. If 10 +10 1 — 37 then x equals to 
{a) + logy 3 (b) 2 log, 10 (c) log, 3 
14. The value of log, [log, (log, [ log, 27 Vis 
(a) 1 (b) 0 (c) 3 (d) 2 
15. If2logga = x, log, 2a = yandy—x = 4 thenx = 
(a) 10 (b) 16 (c) 4 (d) 6 
16. Iflog,,x=y, then! log, 3.x equals 
b) 24 
b) 5y 
17. Iflog,x x log, 2x x log», y=log, x, then y equals 
(a) 9 (b) 18 () 27 (a) 81 
18. The number of solutions of log, (x — 1) = 2 log, (x — 3) is 
{a) 2 (b) 1 (c) 6 (d) 7 
[JEE (WB) 2007) 


(d) log, 10 


{a) ay (c) Sy (d) 3y 


= x, then the greatest integral value of 


19. pane a * logy 


log, & 
xis 
(a) 2 (b) 3 (c) nm (d) none ofthese 


20. Let x € (1, 7) and n be a positive integer greater than 1. If 
f,(%) = a then (n!)/. equals 


1 
* Tog, x 


log, x 
to 
(a) n* (b) x" 
21. If log, sin x — log, cos x — log, (1 — tan* x) =—1, thenx = 


(b) mm Grn Z 


(c) nn" (da) n™ 


@l ats 


gineZ 


(c) tg Nez (d) none of these 


Answers 


A ees 2 
(a) 35 (b) 35 (c) 35 (d) cs 
4. 162%, 949 2/7845) thon y = 
log 7+6log3 
(ey eRe blogs 5 log 7-6 log3 
log 162 —log 7 (b) ie 162 log? 
5 log 7 -6log 3 
(c) log 162 — oe? 7 _(d) none of these 
5. Iflog, {logs (Vx +5 +Vx)} = Othenx = 
(a) 3 (b) 4 (c) 2 (d) none of these 
6. If log, {logy (x +4 + ¥x)| = 0, thenx = 
(a) 1 (b) 2 ©) 2 (a) 
7. If x!°8: (°- 4x +5) = (x¥-1),thenx = 
(a) 1 (b) 2 (c) 4 (d) 5 
8. Fos loe| 5 | = Othenx = 
(a) -1 (b) 1 (c) 3 (d) 4 
9. If logs {logs (lous (= 4x+85))) = 5 , then x equals to 
(a) 5 (b) 4 (c) : (d) 2 
10, Ifx = log 3and y = logi/2 5) then 
(a) x>y (b) x<y 
(c) x=y (d) none of these 
11, Iflog,.4 (2° - 3x7 - 6x +8) = 3, then x equals to 
(a) 1 (b) 2 (c) 3 (d) none of these 
L@2@ 30 4£@ &® 6 @ 7) 


8. (c) 9 (a) 10. (a) 11. (d) 12. (c) 13. (a) 14. (b) 


and Chapter-tests are available 


Solutions of Exercises 


15. (d) 16. (b) 17. (a) 18. (b) 19. @ 20. (b) 21. (a) 


ina separate book on "Solutions of Objective Mathematics 


(3 


MISCELLANEOUS EQUATIONS AND INEQUATIONS 


SOLVED (MCQs) 


EXAMPLE 1 The number of 
(a) 1 (b) 2 
Ans. (c) 


SOLUTION It is evident from t 
they do not intersect. 


real solutions of the equation & = x, is 
(c) 0 (d) none of these 


he graphs of y = e* and y = x that 


Hence, the equation e* = x has no solution. 


ALITER We observe that 
e*>x forallxe R 
e* = x has no solution. 


EXAMPLE 2 The number of real solutions of the equation 
&+x=0, is 
(a) 0 


Ans. (b) 


(b) 1 (c) 2 (d) none of these 


SOLUTION It is evident from Fig. 1 that the curves y= e* and 
=~ x intersect exactly at one point. So, the equation 


e* = —xor, e* +x=O0has one real solution. 


y’ 


Fig. 1 
EXAMPLE 3 How many roots does the following equation possess? 
gizi{p- zit =4 


> 
_ 
- 
P 
~ 
p 
z 
(a) 1 (b) 2 (c) 3 (d) 4 
Ans. (b) 
SOLUTION We have, | 
3'* 9-1 xjha4 afi) 
=> 2—Ixl =37!*! 


In order the determine the number of roots of (i), it is sufficient 
to find the points of intersection of the curves y=2-— | x | and 


y=3 '*'. Graphs of these two curves are shown in Fig. 2. 


Fig. 2 


We observe that the two curves intersect at two points 
P and Q. Hence, the equation (i) has two real solutions. Also, 
the solutions belong to the interval (— 2, 2). 


EXAMPLE 4 The number of real solutions of the equation 
log, x=! x1,0<a<1,is 
(a) 0 (b) 1 
Ans. (b) 


SOLUTION The number of real solutions of the equation 
log,, x= | x | is equal to the number of points of intersection of 


(c) 2 (d) none of these 


the curves 
y = log,xandy = |x| 


The graphs of these two curves are shown in Fig. 3. 
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Tr 2 


SOLUTION Consider the curves y= cos? 
© number of solut; EN ES-Y = COS” X= COS X and y = x. 
= pba Solutions of this equation is Same as the number 

wh . ory , “iruvec { 

i a ere these two curves intersect. We observe that 
oes cos # ~ COs «1s a continuous curve in [0, x/2] and remains 
Ow x-axis whereas y =x remains above x-axis, These two 
curves cut at (0, 0). Hence, the equation cos? x - COS ¥ = x has 
exactly one solution in [0, 2/2}. mrad 


=—.— rs 
=—3x/2 =—n/2 


Fig. 16 
EXAMPLE 8 The number of points in (—co, es i 
Re pe ©) for which 
x" —xsin¥—cos x = 0) is ; 


~ : (b) 4 (c) 2 a). 
ns. (c 

SOLUTION We h : IJEE (Ady) 2013] 
Slaton € Nave to find the number of solution of the 


LON 
x —*sinx—cosx = 0 or, x7 = x Sin X¥ +cos x 
2 

Let f(x) = x“ and & (*) = xsinx+cos x 
Clearly, the number of solutions of the given equation is same 
as a number of points of intersection of the curves y= (x) 
and y=g (x). The curve y=f(x) is a parabola with vertex at 
(0, 0) and y-axis as axis of symmetry. 
Now, g (x) = xsin x +cos x 
=> g(x) = xcosx 
The changes in signs of ¢ ’ (x) are shown in the Figure 17, 


Clealry, x =0, 


Smt . : 
" ete are points of relative maxima. 


ips 


2 


&(xX)=xXsinx+cosx is an even function and ¢(0)=1, 
— 1.So0, arough sketch of y = g (x) is as 


g (m/2) =n/2andg (n) = 
shown in the following figure. 


Clearly, y =f (x) and y =g (x) intersect at two points. 


Hence, given equation has two solutions. 


EXERCISE 


This exercise contains multiple choice questions, Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correct. 


1. The number of real solutions of the equation ¢ * =x, is 


(b) 1 (c) 2 


f= -5x+4 a, then 


3m F : 1 Tt 
are points of relative minima and x=+ 3! 


Also, 


(d) none of these 


~ : 
XSULY + COX 


Fig. 17 
E : stare 
XAMPLE 87 Let RE R and tet ips R-R be given by 
(a) f (x) has three real roots if a>4 
(b) f(x) has only one real root ifa>4 
(c) f(x) has three real roots ifa<—4 
(d) f (x) has three real roots if —4< a <4 
Ans. (b), (d) 
SOLUTION Let g(x) = x°-—5x and hi (x) =— a. Then, the num- 
ber of real roots of f(x) =0 is the number of points of intersec- 
tion of the curves y= (x) and y=h (x). Clearly, these two 
curves intersect at three points if—4<a <4, 
So, f(x) has three real roots if —4 <a <4, 
The two curves y=¢ (x) and y¥ =h (x) intersect at exactly one 
point ifa>4ora<—4, 
So, f (x) has only one real root ifa<—4 ora>4. 


IJEE (Adv) 2014] 


h(x)=-a 


a(x) = »-5x 


Fig. 18 


{a) 0 (b) 1 (c) 3. (d) none of these 


5. The number of real solutions of the equation 
logos x= | x |, is 


(a) 0 
i fth tion 
2. The number of pune equa (a) 1 ) 0 (2 (ayinoneok these 
(a) 0 ©) 1 peal (c) 2 (d) none of these 6. The number of solutions of the equation cos x + | x | =0 
. r is 
3. The number of real solutions of the equation (a) 0 (b) 1 () 2 (d) 3 
g-I*l_gl*l20,is 7. The number of solutions of the equation 
(a) 0 (b) 1 (c) 2. (d) none of these 2 cos (e*) =3* +3" *, is 
4. The number of real solutions of log x + | x | =9, is (a) 0 (b) 1 (c) 2 (d) none of these 
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MISCELLANEOUS EQUATIONS AND INEQUATIONS 


3.21 
Answers 
1. (b) 2. (a 3. 
8. (b) 9 B De ee ee NORD 22. (c) 23. (d) 24. (a) 25. (c) 26 
. (d) 10. (a) 11. (b) 12. (d) 13. &) 14. (a) BO N(aOR Gan fe Seay 


15. (b) 16. (a) 17. (c) 18. (a) 19. (d) 20. (©) 21. (b) 


CHAPTER TEST 


Eac hh ues tion } s écho S$ (a) b C}/ at . * 
q ss] nas 4 choice ( , ( }, ( } ud (d) for its answer, out of which only one is correct. Ma k the correct alte native in each ¢ 
? rec df 7 ach pase 


1. 1f3* + 27*>5*, then the solution set for x is 
(a) (—<, 2} (b) [2,<) (c) [0,2] (d) {2} 


[JEE (Orissa) 2002] 
2. The number of real solutions of the equation 
1—x=[cosx],is 
(b) 2 
(d) none of these 


(a) 1 

(c) 3 
3. The number of solutions of 
[sin x + cos x] =3 +[=sin x] +[—cos x] 


in the internal [0, 2 7] is (where [.] denotes the the greatest 
integer function). 


(a) 0 (b) 4 (c) infinite  (d) 1 
a+2b 
4. Letx = aa, and y = “ , Where a and b are positive in- 
tegers. If y7 >2, then 
(a) x*<2 (b) x*<2 39 (ce) x* > 2 (a) x*22 
{JEE (Orissa) 2003] 


5. The solution set contained in R of the inequation 
3°+3'"*-4<0,is 
(a) (1,3) (b) (0,1) (d) (0, 2) 


{[EAMCET 2003] 


(c) (1,2) 


6. If (sin @)* + (cos a)" 21, O<a< Br then 


(b) xe i -, 2] 


(a) none of these 


(a) x€ [2,%) 
(c) xe [-1L 1] 
7. The solution set of the inequation 
5(1/4) (logs xy > 5 x(1/9) (1085), is 
(a) 0,5") (b) 15°, ) 
() 0571)  — d) @~) 
8. The number of real roots of 
yv+ex4+3+2sinx = Oin the interval [- 1, 7], is 


(b) 4 


the equation 


(a) 2 
(c) 6 (d) none of these 
9, The number of real roots of the equation | + 3/2 = 2%, is 
(a) 0 (b) 1 
(c) 2 (d) none of these 
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10, The number of roots of the equation sin mx = llog |x| |, is 


(a) 2 (b) 4 (c) 5 (a) 6 

11. The number of roots of the equation [sin”* x] = x— [x], is 
(a) 0 (b) 1 
(c) 2 (d) none of these 


42. The number of values of a for which the system of equa- 
tions 2)*! + |x| = y+ x +aand x + v = 1 has only one 
solution where @, x, y are real, is 
{a) 1 (b) 2 
(c) finitely many but more than 2 (d) infinitely many 


13. The number of real solutions (x, y,z,) of simultaneous 


equations 
2y = ae XxX, 22 = a +y,2t = u +2,2X = " +t, is 
(a) 0 (b) 1 (c) 2 (d) 4 


14. If the sum of the greatest integer less than or equal tox and 
the least integer greater than or equal to x is 5, then the 
solution set for x is 


(a) (2,3) 
(c) [5, 6) 
15. If x, y,z are three real numbers such th, 
x + y +22 = 6, then the exhaustive set of values of x, is 
(a) (2/3,2] (b) [0,2/3} 
(c) [0,21 (a) (-1/3,2/3) 
16. The product of real roots of the equation 


418x430 =2 V2 + 18x +45, is 


(a) 720 (b) 20 (c) 36 (d) none of these 


(b) (0,5) 
(d) none of these 
_+y+z=4and 


17. Y-x- : + 4 > 0, is satisfied for 
x x 


(a) aly positive values of x 
(b) only negative values of x 
(c) all real numbers except zero 
(d) only forx>1 
18. The number of solutions of the equation 
aee Nie 
1 Ue ee ae 


(a) 1 


= 1+cosx,is 


(b) 2 (c) 3 (d) 4 


I 
‘ | Py t 
} the equation 
= 
her 
> 
- 2! 1 
Diy 
BAS iF {b) fuisodd 
Ls its ion th (a 
Mt) 
J ; 
. 5 Loma: ath 
i J i " ’ . 
‘ A {) 4 nen, the ue Wan 
is 
‘t. 
Po ah ai Vien 
12 ic) tL il (dad) non OF £ 
1 gira) i rae 5 =y te 
it 1, be a polynomial 28. 
bees : rer ne number of real roots of 
fi fe (| none of the IT 
che thah inter hen, th Lume : I 
} hy 
J Tua! fal 
T), 
el) 
IS ji numbe a) at: 
hy) 3) i. : s 
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1. ELEMENTARY PROPERTIES OF INEQUALITIES 
PROPERTY-1 Ifa, b, care ors 
PRO Ifa, b, care realnumberssuch thata > bandb > c, then 
More generally, if ay, a, ay, ..., My, 4, &,, are real numbers such that 
My > Mn 7 A3>8g>...>a,_1>4a,, then a >&,. 
PROPERTY-2 Ifa, bare real n umbers, then 

a>b= atc>bic forallce R 


Also, a>b = a-c > b-c forallce R. 


PROPERTY-3 Ifa, b are two real numbers, then 


a>b => ac>be and ® > forallc> 0, ce R 


Also,a>b => ac<be and # <® for all c<0,ce R, 


PROPERTY-4 Ifa >b>0, then : < 3 


PROPERTY‘-S Ifa, >b; , a2 > by, a3>3,....,4,, >, then 
Ay +Ap +03 +...4+0,,>b; + by +b3 +... +b, 


PROPERTY-6 If @;,@,.-.,@, and b,,b,,...,b, are positive real 


numbers such that 
Ay > Oy, Ay > Bay ne Ay > Y,, , then ay Ay Ay»... 0, > By by b3 ... By 


PROPERTY-7 Ifa, b are positive real numbers such that a <b and if 


n is any positive rational number, then 


(ii) aay I/n - pilin 


(i) a" <b" (iii) a 
PROPERTY-8 If 0 <a<1 and n is any positive rational number, 


then 
(i) O<a"<1 (ii) a" >1 
PROPERTY-9 If b> 1 and n is any positive rational number, then 
(i) b> 1 (ii) O<b "<1 
PROPERTY-10 If 0<a<1 and m,n are positive rational numbers, 


then 
ss mn n 
(i) m>n = al <a” (ii) m<n = a™ >a 


PROPERTY-11 If a> and m, nare positive rational numbers, then 
(i) m>n a" >a" (ii) men = a” <a" 


PROPERTY-12 (i) Ifa>landx>y>0, then log, x > log, ¥ 


PROPERTY-13 For real number a, we have 
PROPERTY-14 If =0 and a is any real number, then 


PROPERTY-15 If a and b are positive real numbers, then 


PROPERTY-16 (i) [fais a positive real number, then a+ - 22. 


(ii) Ifa isa negative real number, then a+ t S—2:; 


PROPERTY-17 |atb| s |a|+|b| 


INEQUALITIES 


(ii) If0<a<landx>y>0, then log, x < log, y. 
—-|a|sas lal 


|x=-a| Sr e a=rsxSatr 


atc _ a 
CEL Serres od forallc>0 
ave ef foralle>0 


Aeon tive b 


More generally, we have 


Jay +an+... ta, |S] a, | + |ag|+.-+] a, | 


2. SOME INEQUALITIES 
THEOREM 1 (Arithmetic-geometric Mean Inequality): If 
Ay, Agy one, A, ATEN distinct positive real numbers, then 


Ay +g + sree FA, i/n 
aa > (Ay Ay ve Ay) 
i.e. A.M. > GM. 
REMARK1 ‘fa; =@)=... =a, then A.M. = G.M. 
Particu! ases: Forn = 2and3 the above inequality becomes 
a, +a ay +0, +05 
5 2 > MA, ! se 4 Yay > a 
REMARK 2 If ay, az, »..., a, aren distinct positive real numbers, then 
=7j 2 is called the harmonic mean of a, 45, «+14 
tine th 
a % ay 
and, we have 


A.M. > G.M. > H.M. 
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= 
4.16 OBJECTIVE MATHEMATICg 
as = ab = abc tare sag 
-1/2 
VI V2 *¥3 0 7 Vn > (isdenen) -» acz3 
" n ~~ 
Now AM. 2 G.M. 
fale Wess | 1 2 : 
> 2 
Tetwe tat tap el a ate 2 Vac = b = N3: 
ON ee Wino Hae | 1 r— A{_2n re | positi bers 
VP ND +75 +... an >NN NT EXAMPLE 9 Ifa, b, care three unequa positive numbers, then 
r Statement-1: The product of their sum and the sum of thei, 
eel 1 1 as ~xceeds 9 
= C scals exceeds ~- 
Trtvetvwt +> Vn [.: 2n>n-+1 for alln 2 2] pp stareres AM of” positive numbers exceeds their HM 
So, statement—1 is true. (a) 1 (b) 2 (c) 3 (d) 4 
We have, Ans. (a) 
n(n +1) <(n+1) (141) foralln22 SOLUTION Clearly, statement-2 is true. 
= Vna(n+1) <n+1foralln22 
So, statement-2 is true. — 3 
Clearly, statement-2 is nota correct explanation for state- AM = arbee and HM = a ++ + = 1 
ment-1. ae @ebine 
EXAMPLE 8 Statement—1:; If a,b, ¢ are positive numbers in AP 
3 Eas Cea | ay Now, 
such that 2-+2: ++ = 1, then the least value of b is N3. 
ab be ca 
AM > HM 
Statement-2: A.M. 2 G.M. 
(a) 1 (b) 2 (c) 3 (da) 4 aspre > 
Baa es 
Ans. (a) a be 
SOLUTION We have, 
ih ose 
= (a+b+ol—+7+—|7? 
1G elo a c 
i. +7 +—=1 : 
: = So, statement-1 is also true and statement-2 isa correct explana- 
=> atb+tc = abe tion for statement-1. 


EXERCISE 
SECTION-I 


choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, 


> 


This exercise contains multiple 


1. 1f0<0<n, then the minimum value of sin’ 0+ cosec’ 0 is 


(a) 0 (b) 1 
(c) 2 (d) none of these 


2, If a> 1,b>1,c>1,d>1, then the minimum value of 
log, a + log, b + logy ¢ + log, 4 is 


(a) 1 (b) 2 (c) 3 (d) 4 
3, The minimum value of 4% +4'"* xe R, is 

(a) 1 (b) 2 

(c) 4 (d) none of these 


4. Ifx=log,.2+ log. 2+ log. 2+ ut log net 2” , then 


1/n 1 1/n 
(a) (pa (b) x2n fal 
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out of which only one is correct.” 


i/n 
(c) 275 i] (d) none of these 
5. The least value of 58"*-1 45-8 *~? is 


(a) 10 v) 3 ©) 2 (a) 


6. Ifa, ,a7 5 be any positive real numbers, then which of the” 
following, statements is not true, 


(a) 3a, , pg Sayr+ ay +03" 
a, a a 
Westar) 

(o) +24+223 
By Ag 44 


a 9 
ay 


(c) rare rat 
a Ay 


(d) (a, +49 +43) le + 5 oe <27 {YEE (Orissa) 2002] 


a INEQUALITIES 


7. For 0@>7/3, the 
in the interval 


(a) (0,2) 


value of f (8) = sec? 8 + cos? 9 always lies 


(b) [0,1] (c) (1, 2) (a) [2, 6) 
(JEE (Orissa) 2 
8. If aand b are two diffe SA ee ee 


y : rent positive real numbe h 
, which of the following state: is ie See ee 
(a) 2Vab>a+b 


aE (b) 2Vab<a+b 
man came, (d) none of these 
9. If0<x< 5 , then the minimum value of cos? x sin? x ‘ 
‘sinx ~ cosx 5 


(a) V3 ) 5 


10. If a,b, ¢ are positive real 
then, which one of the fol 


(c) 5 (d) 1 


Numbers such thata+b+c = 2 
lowing is true? 


(a) (2—a) (2—b) (2—c)>8 abc (b) t+tstse 
a Yo Ye 

(c) (2—a) (2—b) (2—c) <8abe (a) Be Ne 2 
COC 


11. If a,b,c are positive real numbers such that a +b+c=p 
then, which of the following is true? 


(a) (p—a) P-)p—>S pA 
(b) (P—a) (Pp —b) (p —c) = Babe 


be ca ab 
19 Disa rab eet 


(d) none of these 
12. The product of n positive numbers is n", then their sum is 
(a) a positive integer (b) divisible by n 


(c) equal to n+ (d) never less than n* 


13. If roots of the equation x*—8x° + bx? +cx +16 = 0 are 
positive, then 
(a) b=8=c (b) b = -—24,c = -32 
(c) b = 24,c = —32 (d) b = 24,c = 32 

14, Ifa, b are distinct positive real numebrs, then which one of 
the following is true? 
(a) a*+b*>a°b+ab? 


(c) +b <a*b+ab? 


15, 28in' x 4. 9°08" 


(b) at +b4 <a? b +ab? 


(d) none of these 


(a) $2 (b) 22 (c) $1 (d) 21 
16. If xyz = abc, then the least value of bex + cay + abz is 
(a) 3abe (b) 6abe (c) abe (d) dabe 


(7. The number of ordered 4-tuples (%Y, z, w) where 
x, y, z, w€ [0, 10] which satisfy the inequality 


sin x ge08"y gsi #5 58" > 120, is 


(a) 81 
(c) 0 (d) infinite 

18. The range of ab if lal <1anda+ b=1,(a,be R), is 
(a) [0, 1/4] (b) [=2,1/4] 
(c) [1/4, 2] (d) [0, 2] 


(b) 144 


1 : 1 
19, Ext3 =A CN = B,wherexe Rand B>0, then 
the minimum value of 4 is 


(a) 2 (b) 2¥2 
(c) V2 +2 (d) none of these 


20. The least perimeter of a cyclic quadrilateral of given area 
A square units is 


(a) VA (o) 2VA_ (c) BVA (a) 4VA 
21. A stick of length 20 units is to be divided into n Parts so 
that the product of the lengths of the parts is greater than 
unity. The maximum possible value of n is 
(a) 18 (b) 19 (c) 20 (a) 21 
22. If x,y,z are positive real numbers such that 
x+y +2 =27, then? +y? +23 has 
(b) maximum value 81 
(d) maximum value 27 


(a) minimum value 81 
(c) minimum value 27 
23. If x1, x2, ..., x, are real numbers, then the largest value of 


the expression 
SIN X1 COS X2 + Sin Xp COS X3 +... + SIN X, COS xX, is 
(a) n ) 5 Olin (d) Vn? =1 


24. The minimum value of the sum of the lengths of diagonals 
of a cyclic quadrilateral of area a” square units is 


(a) 2a (b) 2V2a 
(c) 2a (d) none of these 


25. The minimum value of 
| sinx+cos x + tan x + sec x + cosec x + cot x | is 


(a) 2V2 -1 (b) 22 +1 
(c) Y2-1 (d) V2 +1 
26. The expression (a+b+c)(b+c—a) (c+a—b)(a+b-c) 
<k # c?, then k can take the value 
1 1 
(a) 4 (b) 4 (c) 1 (a) 5 
27. 1f m is even and n24,X1,X%y,...,%,20 and 
XytXyt...+xX, = 1, then P = xX; xX) +X X34... +X, Xy 
cannot exceed 
1 1 
(a) n+1 ) n+2 
fey ats (d) none of these 
(c) 2n 
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‘ SETS 
| a. ee Se 
*| 1. SETS 
A A set is a well defined ; (a) B= (x: xis even) (b) B = lx: xis odd and x > 1} 
( selena “ inec collection of objects. Here term ‘well (c) B = |x: x is odd.and x €Z) (qd) B = jx: xisan integer} . 
) { ea Z cans t at there is some definite rule on the basis of {CEE (Delhi) 2002] 
ce ne can decide whether an object is in the collection or Ans. (c) 
- vets are gen ! , > ~ : . 
). (a) XY, Zete Asis ine de noted by capital letters e.g. A, B,C, SOLUTION When we add 1 to even integers, we obtain odd 
2. Bieeht F a ° se @ 1S in set A, then we say that ‘a’ is an integers 
~h “nt of se or ‘a’ be . a . ‘s Z ie : : { 
: BrOkINSeEAC or ‘a’ belongs to set A and we writeaeé A. Ifa B = |x: xis an odd integer) = |x: x is odd and xe Z| 
: yset “a, then we say that ‘a’ does not belong to set A and 
. writea ¢ A. ; 2. TYPES OF SETS 
Cet F collecti "ricketerc ; A . : 
s e collection of cricketers in the world who have played at EMPTY SET A set ts said to be empty or null or void set, ifit has no 


ee ian pyalches isa Set. However, the collection of good 

cric etp ayers of India is not a set, because the term "good 

player" is vague and it is not well defined, 

ILLUSTRATION 1° Which of the following collection is a set? 

(a) The collection of all girls in your class. 

(b) The collection of intelligent girls in your class. 

(c) The collection of beautiful giris in your class. 

(d) The collection of tall girls in Your class, 

Ans. (a) 

SOLUTION Clearly, collections in (b), (c) and (d) are not well 
defined collections. So, they do not forma set. 

A set is often described in one of the following two ways: 
ROSTER METHOD In this method, a set is described by listing 
elements, separated by commas, within braces { }. 

For example, the set of yowels of English Alphabet may be 
described as {a, e, i, 0, u). 
The order in which the elements are written in a set makes no 
difference. Also, the repetition of an element has no effect. 
SET BUILDER METHOD In this method, a set is described by a char- 
acterising property, say P(x), of its elements x, In such a case, the set 
is described by {x : P(x) holds} which is read as ‘the set of all x such 
that P(x) holds’. 


The set of all even integers can be written as 


element and it is denoted by dor {}. 

ILLUSTRATION 3 Which of the following is the empty set ? 

(a) (x: xis areal number and x2 —1= 0} 

(b) {x: xis a real number and 4% 4+1= 0} 

(c) (x: xis areal number and x* -9 =0)} 

(d) (x: x isa@ real number and x7 =x + 2} 

Ans. (b) 

Se We observe that there is no real number x such that 
x°+1=0 


(x :x is a real number and x* +1 = 0} = 6 


SINGLETON SET A set consisting of a single element is called a 
singleton set. 

FINITE SET A set is called a finite set if it is either a void set or its 
elements can be listed (counted, labelled) by natural numbers 1, 2, 3, 
.. and the process of listing terminates at a certain natural number 
n (say). 

The number n in the above definition is called the cardinal 
number or order of a finite set A and is denoted by 1 (A). 


A set whose elements cannot be listed by natural numbers 1,2, 
3,....., n for any natural number rt is called an infinite set. 


ILLUSTRATION 4 Which of the following sets is not finite? 
(a) ((x,y):x2 +? si sxty, x,ye R| 


E = {x:x = 2n,neé Z| ae ‘ 
The set {1, 4, 9, 16,....} can be written as {x;x=n?, ne N} or (b) (x, y):x ty sisx+y,x, ye Z\ 
[x2:x€ N}. () (x, y):x@sys|x|x,ye Z| 


(d) (x, y)itty = 1,x,ye Z| 
Ans. (a) 


ILLUSTRATION 2 If B is the set whose elements are obtained by 
adding 1 to each of the even numbers, then the set builder notation of 


Bis 
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OBJECTIVE 
wn eee eee ee 
EXERCISE 


ts answer, out of 


), (bh), (? and (a) fort which Only on, 


ss i ¢ 4 choices (4 : is 
This exercise contains muiltiple choice questions. Each question Ins Se (a) d=be (b) c= by Or, 
1. A survey shows that 63% of the Americans like Saas (c) b= ca (a) none Of th, 
whereas 76% like apples. If x% of the Americans like bo r=taxixe Nj and bNOcN=dyn 
cheese and apples Ais . f 10. lf a N= fax: ’ Wheng beg 
" 1 * . 
(a) x=39 (b) x = 63 ar d=be (b) c=bg " 
(c) 39<x<63 (d) none of these (c) b=ed (4) none of these 
2. In a battle 70% of the combatants lost one eye, 80% an eat, yn of 10,000 families it was found that 4oy, 
73% an arm, 85% a | % Jost all the four limbs. The 11. Ina tow or A, 20% families buy n 40% fares: 
es arm, 85% a leg, x% lost all the buy newspape ek nag a ‘ y ; eWSPaper 
io ee fare Oey eee ana Tron Aaa 
é 2 and 4% Z . 1£2% fami: 
(c) 15 (b) 12 i these buy Band Cand s rede bas : 2 families by 5) 
my . Ales (d) noneo yaa ve three newspapers, then the number of families whist 
2 = 14, 9,9, 7,9, 11, 13, 15, 17}, B = (2, 4s . A only is i 
the universal set, then A’ U ((A U B) 0 B’) is 3100 (b) 3300 (c) 2900 
(a) A (b) N a) eet (4) ty, 
(c) B (d) none of these 42. In the pee Laney the number of families which 
» an iS 
4. IfX=(4"—3n—-1:ne N}and Y=(9(n—1): ne Nj, then none of 4, (b) 3300 (c) 42 " 
XU Y is equal to (a) 4000 ice Reais {d) 5 
(a) X (b) Y 13. Consider the set A of all determinants of Order 3: 
(c) N (d) none of these entries 0 or 1 only. Let B be the subset of A CONSistj ng 


- swith value : of 
: If sets Ax : of; determinants with value 1. Let C be the subset oy 
5. Ifsets A and B are defined as all determinants with value —1. Then the see 


A = {(x, vy): y=e%, xe R} 


B = {(x,y):y=x,xe Rj, then (a) C isempty 


(b) B has as many elements as C 


(a)BoA (bbAcB 
()ANB=6 (d)AUB=A (c) A=BUC 
6. LetA = {(x, y):y=e,xe R), (a) B has twice as many elements as C. 
B = ((x,y):y=e"*, xe R}. Then, 14. If A and B are two sets, then A 4 (A U B) equals 
(a) ANB=6 (b) ANB#6 (a) A (b) B 
(c) AUB=R? (d) none of these (c) > (d) none of these 
7. Suppose Aj, Ay, .., Ayy are thirty sets each with five ele. 5 If A is a finite set having n elements, then P(A) has 
ments and B,, B», ..., B,, are n sets each with three elements (a) 2n elements (b) 2” elements 
30 n (c) nelements (d) none of these 
such eed A; Ee B;=S. IfeachelementofSbelongsto 46. jf 4 = (0, {0}}, then the power set of A is 
exactly ten of the A;‘s and exactly 9 of the B's, then the (a) A (b) (9, {9), A} 
value of n is (c) (0, {o}, {{o}}, A} (d) none of these 
(a) 15 (b) 135 (c) 45 (d) 90 17. Let A and B have 3 and 6 elements respectively. What ce 
[CEE (Dethi) 2009] be the minimum number of elements in A UB? 
8. If sets A and B are defined as (a) 3 (b) 6 (c) 9 (d) 18 
; 18. Two finite sets have m and n elements. The total nu 
Avs (x,y): y= = 0¥xeE Rh : of subsets of the first set is 56 more than the totaln 
breil peitoatn ie of subsets of the second set. The values of m and nate 
BL eg SS (a) m=7,n=6 (b) m=6,n=3 
(a) ANB=A (b) ANB=B (c) m=5,n=1 (d) m=8,n=7 
9, \ cae . xe Nj and bN ne : Dae ee 19. If X and Y are two sets, then X 9 (Y U XJ’ equals 
are relatively prime, then EOE Yeu et (b) Y ()@ (@) none of 
(CEE (Delhi) 
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20. Let A = {x: xis a multiy le of 3) ; 
\ of 5}. Then, A > Bis eet Back 
(a) (3, 6,9, ...} : 
(c) {15, 30, 45, ...} 
21. Let A=[1,2,3},B = (3,4), c= 
(a) {3} 
(c) {1, 2,5, 6} 
22. Let A and B be two non-empty 
A is not a subset of B. Then, : 
{a) Ais a subset of complement of F 
(b) B isasubset of A aie 
(c) A and B are disjoint 
re ie ‘ a the complement of B are non-disjoint. 
. Let e the universal set for sets AandB such that 
4 (A) = 200, n(B)=300 and n(AMB)=100, Then 
n(A‘O B’)is Saual to 300, provided that n (UL) is equal to 
Ms ie (b) 700 (c) 800 (a) 900 
24. Out of 800 boys in a school 224 play ic] 240 
played cricket, 240 played 
hockey and 336 played basketball. Of the total, 64 caved 
both basketball and hockey; 80 played cricket and basket- 
ball and 40 played cricket and hockey; 24 played all the 
three games. The number of boys who did not play any 
game is 
{a) 160 (b) 240 (c) 216 (d) 128 
25. From 50 students taking examinations in Mathematics, 
Physics and Chemistry, 37 passed Mathematics, 24 Physics 
and 43 Chemistry. At most 19 passed Mathematics and 
Physics, at most 29 passed Mathematics and Chemistry 
Is and at most 20 passed Physics and Chemistry. The largest 
7 possible number that could have passed all three examina- 
tions is 
(a) 11 (b) 12 (c) 13 
26. Let Z be the set of all integers and 
s A= {(a, b):a* + 3b? = 28, a, be Z} and 
B={(a,b):a>b,a,be Z}, Then, the number of elements in 
AB, is 
(a) 2 (b) 4 (c) 6 (d) 5 
27. Ina class of 35 students, 17 have taken Mathematics, 10 
¢ have taken Mathematics but not Economics. If each stu- 
dent has taken either Mathematics or Economics or both, 
then the number of students who have taken Economics 


= 
ee 


(b) {5, 10, 15, 20, ...} 
(d) none of these 
{4, 5, 6}. Then, AU(B AC) is 
(b) {1,2, 3, 4} 
(a) {1,2,3,4, 5, 6) 


subsets of a set X such that 


ES Deg 


— 
= 


ree 


ol 


(d) 14 


i but not Mathematics is 
i (a) 7 (b) 25 () 18 (a) 32 


i 28. IfA = fs. y:y=4 x40} aa 


B= la, yixrty = 8x, ye R}, then 


(a) ANB = 9 

(b) AM B contains one point only 
M] (c) AMB contains two points only 
, (a) AmB contains 4 points only. 


ion of novaPDF 


={x:xisamultiple 29. IfA = (x: xis a multiple of 4} and 


B= f¢ xis Thititell . - i 
ae se xis a multiple of 6}, then A > B consists of multi- 


(a) 16 (b) 12 (c) 8 (d) 4 
30. IfA = {, yi +¥=4; x, Ye R} and 
B= \(x,y)ix7 +? = 9;x,ye R}, then 
(a) A-B=6 (b) B-A=B 
(c) AAB #96 (d) AN B=A 


31. IfA = {(x, Wiv~=x;x, yeR } and 
B = \(x,y):y =| x1;x,ye R}, then 
(a) ANB =06 
(b) Am Bisa singleton set 
(c) Am B contains two elements only 


(ad) AmB contains three elements only. 


32, If A= {o:cos0>-5-0<05x| and 
B= 9: sin@>2-E<osn} then 
a eee 2°3 si (Sn 


(a) ANB = \O@:n/3 S05 2n/3} 
(b) ANB = |0:-n/3 < 0 < 2n/3} 
(c) AUB = {0:—5n/650 < 5n/6} 
(d) AUB = {0:0 <0 <n/6} 
33. In rule method the null set is represented by 
(a) {} (b) ® 
(c) ix:x#x} (a) \x:x = x} 
34, If Aand Bare two given sets, then A (A BY is equal to 


(a) A (b) B (c) ® (d) ANB 
35. Let n(U) = 700, n(A)= 200, n(B) = 300 and 
n (AB) = 100. Then, n (A° OB’) = 
(a) 400 {b) 600 (c) 300 (d) 200 
36. If A = {x:x isa multiple of 3} and, 
B = {x:x isa multiple of 5}, then A= Bis 
(a) ANB (b) ANB. () ANB (a) ANB 


37. For any three sets Aj, Ay, Ay, let By = A,B) = A~- Ay 
and B, = Az —(A; U'A;), then which one of the following 
statement is always true. 

(a) Ay UA, U A3 > By UB, U By 

(b) A, UA, UA, = By UB, UB; 

(c) Ay UAgU Ag CB, UB, U Bs 

(d) none of these {JEE (Orissa) 2002) 
38, Ina city 20% of the population travels by car, 50% travels: 

by bus and 10% travels by both car and bus. Then, persons 

travelling by car or bus is 


(a) 80% (b) 40% (d) 70% 


(c) 60% 


5.10 


39. Aninvestigator interviewed 100 students to determine the 
performance of three drinks: milk, coffee and tea. The 
investigator reported that 10 students take all three drinks 
milk, coffee and tea; 20 students take milk and coffee; 25 
students take milk and tea; 30 students take coffee and tea; 
12 students take milk only; 5 students take coffee only and 
8 students take tea only. Then the number of students who 
did not take any of three drinks is 
(a) 10 (b) 20 (c) 25 (d) 30 

[JEE (Orissa) 2003] 


40. Two finite sets have mand n elements. The number of 
elements in the power set of first set is 48 more than the 
total number of elements in power set of the second set. 
Then, the values of m and n are : 

(a) 7,6 (b) 6,3 (c) 6,4 (d) 7,4 

41. In a class of 175 students the following data shows the 
number of students opting one or more subjects. Mathe- 
matics 100; Physics 70; Chemistry 40; Mathematics and 
Physics 30; Mathematics and Chemistry 28; Physics and 
Chemistry 23; Mathematics, Physics and Chemistry 18. 
How many students have offered Mathematics alone ? 


(a) 35 (b) 48 (c) 60 (a) 22 ; 
Answers 

1. (c) 2. (a) 3. (b) 4. (6) 5. (©) 6 (b) 7. (©) 29. (b) 30. (b) 31. (d) 32. (a) 33. (©) 34. (d) 35. (c) 

8. (c) 9. (a) 10. (a) 11. (b) 12. (a) 13. (b) 14. (a) 36. (b) 37. (a) 38. (c) 39. (b) 40. (c) 41. (c) 42. (a) 


15. (b) 16. (c) 17. (b) 18. (b) 19. (c) 20. (c) 21. (b) 
22. (d) 23. (b) 24. (a) 25. (d) 26. (c) 27. (c) 28. (©) 


CHAPTER TEST 


Each of the following questions has four choices (a), (b), (c) and (a), out of which only one is correct. Mark the correct choice in each case. 


1. Which of the following cannot be the number of elements 
in the power set of any finite set? 
(a) 26 (b) 32 (c) 8 (d) 16 

2. If A={1, 2, 3, 4}, then the number of subsets of set A con- 
taining element 3, is 
(a) 24 (b) 28 (c) 8 (d) 16 

3. If A=(1, 2,3, 4}, then the number of subsets of A that 
contain the element 2 but not 3, is 


(a) 16 (b) 4 (c) 8 (d) 24 
4. If (1¢) = 100, 1 (A) =50, n (B) = 20 and n (A > B) = 10, then 
n(AU By} 
(a) 60 (b) 30 (c) 40 (a) 20 
5, Let Z denote the set of integers, then 
lve Z: 1x-31 <4] n [ve Zi 1x41 <5} = 
(a) {-1,0, 1, 2,3, 4} 
(b) {-1,0, 1, 2,3,4,5} 
(c) (0,1, 2,3, 4, 5, 6} 
(d) {-1,0, 1,2,3, 5, 6, 7,8, 9} 


~~ ‘ ee | 
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OBJECTIVE MATHEMATIOg - 


Pan so B= elem C={3,4, 61, then A 
(AUB) OCis 


{a) (3, 4, 6) 
(c) {14,34 


(b) {1,2, 3) 
(d) none of these 


dents, 22 can speak Hindi and 12 cay” 


ass of 45 stu 
43. In a class mber of students, who cay 


speak English only. The numt 

ec beth Hindi and English, is 

(a) 9 (b) 11 (c) 23 (d) 17 
44. In a certain town 25% families own a cell phone, 15 , 

families own a scooter and 65%. families own neithera¢ 

phone nor a scooter. If 500 families own both a cell phone 

anda scooter, then the total number of families in the town 


is 

(a) 10000 (b) 20000 
45. Let A be a set respresented by the squares of na 
rs and x, y are any two elements of A. Then, 


(c) 30000 (d) 40009 


numbe 
x 3 

(ay x-yeA (be) xyeA (0) xt¥eA (d) 
[JEE (Orissa) 007) 


43. (b) 44. (c) 45. (b) 


10 
6. If A,, is the set of first n prime numbers, then \) A, = 

n=2 

(a) {2,3,5, 7, 11,13, 17, 19} 

(b) {2,3, 5, 7, 11,13, 17, 19, 23, 29} 

(c) {3,5} 

(d) {2,3} 

10 


7. InQ.No.6,A A, = 
n=3 


(a) {3,5,7, 11,13, 17, 19} (b) (2,3, 5} 
(c) (2, 3,5, 7, 11,13, 17} (d) {3,5, 7} 
8. Let Aj, Ay, Az, ..-, Ajgg be 100 sets such that n (A) =1+ 


100 
and A, CA, CA, C... CAjpy then) A; contains 
i=] 
elements 
(a) 99 (b) 100 (c) 101 (d) 102 


9. If Aand B are two sets 


Such the es = 
(AB)+0. Then the en that 1 (A) = 7, (B)=6 and 


§reatest possible value of n (A A B) 


(b) 12 (c) 13 (a) 10 
10. If Aand B are two sets such that 1 (A) =7,n(B)=6 and 
n(A mB) #9. The least possible value ofn (A A B), is rat 
(a) 1 (b) 7 (c) 6 (a) 13 
41. If Aj, A;, ---,Ajo9 are sets such that n(A)=i+ 2, 
100 
Ay © AQ CAS... CA BS A =A, then (A) = 
in 


(a) 3 (b) 4 (c) 5 (d) 6 

12. If A, Band C are three hon-empty sets such that A and B 
are disjoint and the number of elements contained in A is 
equal to those contained in the set of elements common to 
the sets A and C, then n (A U BU C)is necessarily equal to 
(a) n (BUC) (b) n(AUG) 
(c) both (a) and (b) (d) none of these 

13. If 


— J nk 52 +2 | : 
A= 4n: y+ an integer and itself is an integer 
then the number of elements in the set A, is 
(a) 1 (b) 2 (c) 3 (d) 4 
14. If 


A=)p ¢ N:pisaprime and p= n° +H a for some 11 € 
then the number of elements in the set A is 
(a) 1 (b) 2 (c) 3 (d) 4 

15. A, Band C are three non-empty sets. If ACB and BC, 
then which of the following is true? 


(a) B-A=C-B (b) ANBOC=B 
(c) AUB=BOC (d) AUBUC=A 
16. If A= {1, 2,3, 4,5, 6}, then how many subsets of A contain 
the elements 2, 3 and 5? 
(a) 4 (b) 8 (c) 16 (d) 32 
; 17. If Sis the set of squares and R is the set of rectangles, then 
(SUR)-(SAS)is 
: (a) S 
. (b) R 
; (c) set of squares but not rectangles 
. (d) set of rectangles but not squares 
18. If P is the set of all parallelograms, and T is the set of all 
trapeziums, then P 4 Tis 
(a) P (b) T (c) % 
19. If n(ANB)=10,n(BAC)=20 and n (A ne) =30, then 
the greatest possible value of n (A ABOC) is. : 
(a) 15 (b) 20 (c) 10 (d) 4 
20, If n (Am B)=5,n(ANC)=7 and n(A OBAC)=3, then 
the minimum possible value of (BO C)is 


(d) none of these 


i 
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(a) 0 (b) 1 (c) 3 (d) 2 


21. A; ° 
and Bare any two non-empty sets and Ais proper subset 


of B. If \ Stes ait : 
SR aye = 5, then find the minimum possible value of 


{a) isi 
(c) cannot be determined 

22. If A,Band Cc 
of them are 
{a) A 


(b) is5 

(d) none of these 

are three non-empty sets such that any two 
disjoint, then(A UBU GQ) a (ANBAG = 


(b) B (c) C {d) 6 
23. If A= |, pe (1+ 2) 2n? 4 38 44? 4 Bn? 4 6) npe Zz 
2 NEES 
n= +2n 
then the number of elements in the set A,is 
{a) 2 (b) 3 (c) 4 (a) 6 


24. If A,BandC are three sets such that A> BSC, then 
(AUBUC)—(AQBAC) = 


(a) A-B (b) B-C 
(c) A—C (d) none of these 
2. If A, CA,CAZC...cAsy and n(A)=i-1, then 
nt aa |= 
i=11 
(a) 49 (b) 50 (c) 11 (d) 10 
26. If n(Aj=i+1 and A, CA, CAZC...CAg, then 
99 
N| n) W A;\= 
i=] 
(a) 99 (b) 98 (c) 100 (d) 101 


27. Inaclass, 70 students wrote two tests viz; test-I and test-Il. 
50% of the students failed in test-I and 40% of the students 
in test-II. How many students passed in both tests? 
(a) 21 (b) 7 (c) 28 (d) 14 
28. Inanelection, two contestants A and B contested x% of the 
total voters voted for A and (x + 20) % for B. If 20% of the 
voters did not vote, then x = 
(a) 30 (b) 25 {c) 40 (d) 35 
29. Inarehabilitation programme, a group of 50 families were 
assured new houses and compensation by the govern- 
ment. Number of families who got both is equal to the 
number of families who gotneither of the two, The number 
of families who got new houses is 6 greater than the 
number of families who got compensation. How many 
families got houses? 
(a) 22 (b) 28 (c) 23 (d) 25 
30. In an office, every employee likes at least one of tea, coffee 
and milk. The number of employees who like only tea, only 
coffee, only milk and all the three are all equal. The numbe 
of employees who like only tea and coffee, only coffee an 
milk and only tea and milk are equal and each is equal t 
the number of employees who like all the three. Then 
possible value of the number of employees in the office 


(a) 65 (b) 90 (c) 77 (d) 85 
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CARTESIAN PRODUCT OF SETS AND RELATIONS 


1. CARTESIAN PRODUCT O 
F SET 
Ss If A, B, C and D are any four sets, then the following are some 
useful results on cartesian products of sets. Proofs of these 


ee cee any WO non-empty sets, then the set of all 
results are available in Author’s class XI and XII books 


ordered pairs (a,b) such that ac A Sea Pe ee Pace 


cartesian prod ay z 
Sas product of the set A with set B and is denoted by (i) Ax(BUC) = (AX B)U(AxC) 
Thus, AX B = {(a@,b):a€ Aand be B} i : 5 aos ‘ s ESS, 
: iii) Ax(B—C) = (AxB)-(AxC) 
ILLUSTRAT = 
AiraS es ane . v2 and B = {0,1}, then Ax B = (iv) AxB =BxA=>A=B 
(©) {(,1) (1,2),0,1 x MH (b) (1,0), (2, 1)) (v) If AGB, then AxAC(AXB)(BxA) and 
iB (1,2), (0, 1),(0,2)} (a) none of these AxCc&BxC forany setC. 
ns. (a ; 
ETON aWehave (vi) fAGBandCcD, thenAx Cc BxD 
( fii) (Ax B)A(C xD) = (ANC) x(BOD) 
AxB = (1,2 2 (vii) (/ 
{1, 2} x {0, 1} = {(1,0), (1, 1), (2, 0), (2, 1)} (viii) (Ax B) (Bx A) = (ANB)x (BOA) 


(ix) Ax(B’UCY = (A xB) A{(AxC) 


ILLUSTRATION 2 IfA = (352) 3},B =< (3, 4, 5}, fren 
(x) AX(B ACY = (Ax B)U(AxC) 


(AM B)xAis 
(a) {(1, 3), (2, 3), G, 3)} (b) {3,1),@ 
D\40 9) Ws 3, 1), (3, 2), (3, 3)} “4 sleme i 
() (2,3),8,1),G,2)) iy naweorines (xi) : A ae B Re incommon, then A x Band 
Ans. (b) x A have n* elements in common. 
2. RELATIONS 


SOLUTION Wehave, 
AB = {3} and A = {1,2,3} 


from A to B 


RELATION Let A and B be two sets. Then, a relat’ 
is a subset of A x B. 


. (AQB)XxA = {(3, 1), (3, 2), G, 3)) 
| ILLUSTRATION 3 IfA = {xe R:0<x<1)and If (a, b) € R, then we write aRb which is read as a is related to b 
. Be (xe R:-1<x<1}, thenAxBis the set of all points lying by 2 relation R. If (a, b) € R, then hi write a:b and we say 
| (a) inside the rectangle having vertices at (1, 1), (0, 1), (0, -1) that a is not related to b by the relation &. 
and (1,-1) ILLUSTRATION 4 If A = (a,b,c, d\ and B={1, 2,3}, then whick 
(b) inside the rectangle having vertices at (1,0), (1, 1), (0, 1) and of the following is a relation from A to B? 
(a) Ry = {(@,1), (2, 6), (¢, 3)} 


(0, 0) 
(c) on the sides of the rectangle whose vertices are at (1, 1), (0, 1), 
(0, = 1) and (1, = 1) (b) Ry = \(a, 1), (d, 3), (b, 2), (b, 3 } 


(d) inside or on the sides of the rectangle whose vertices are at : 

(1, 1), (0, 1), (0, - 1) and (1, -1). (€) Ry =), (2,2), G0} 

Ans. (a) (d) Aa, 1), (b, 2), (c, 3), (3, d)} 
. tb) 


A represents the line segment between 
line segment between So), UTION We observe that (@,1),(c,3)€ Ax B 


pice the region in xy-plane 2, b) ¢ Ax B.So, R, is nota relation from A to B. 
east Oay <0) = ) 
Clearly, Ry G Ax B. So, itis a relation from A to B. 


SOLUTION Clearly, 
(0, 0) and (1, 0) and B represents the 


(0, - 1) and (0, 1). So, AX B re 
lying inside the rectangle having ve 


and (1,-1). 
REMARK If A =dorB=9, 
NOTE In general A x B# BX Aand Ax 


then A xB is defined as the null set. Since (2, b) € Ry but (2, b) ¢ AxB.$o,R,¢ AxB. Hence 


B=BXA@A = B. nota relation from A to B. 
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CARTESIAN PRODUCT OF SETS AND RELATIONS 


are equivalence relatio Sonseta = (a,b,c), But RU Sie 
equivalence relation BA bea e: " re se sen 
(@,bK)E RUS, (b, CE ROS bute Rus. 
EXAMPLE 4 Statement—1: If R is an equivalence relation Ona set 
A, then R>* is also an equivalence relation. 
Statement-2: R=R-1 iff R is. a symmetric relation. 
(a) 1 (b) 2 (c) 3 (d) 4 
Ans. (b) 
SOLUTION Both the Statements are true (see section 3.1 ). 
EXAMPLE 5 Let R be the set of real numbers. 
Statement-1: A = |(x, YERXR:y-xisan integer} 
equivalence relation on R. ; ; 
Statement—2: B = |(x, WERXR: x= 
ct} is an equivalence relation on R. 
(a) 1 (b) 2 
Ans. (c) 
SOLUTION Reflexivity: For any x € R, we have 
*—x=0, which is an integer 
= (x,x)e€ Aforallxe R 
= Aijs reflexive relation on R. 
Symmetry: Let (x, y) € A. Then, 
*~y is an integer 
=> y¥-xisan integer 
=> (YY xEA 
A is symmetric relation on R. 
Transitivity: Let (x, y)€ Aand (y, Zz) € A. Then, 
¥-=yisan integer and y—Zis an integer 
=> x-—Zisaninteger 
= (%ZEA 
*“. Aisa transitive relation on R. 
Hence, A is an equivalence relation on R, 
So, statement-1 is true. 


isan 


% y forsome rational number 


(c) 3 (d) 4 


[AIEEE 2011] 


We have, 
0=0 x 2, where 0 is a rational number 
=> (0,2)E8B 


But, 2 4 @ x 0 for any rational number «. 
Thus, (0, 2) € B but (2, 0) € B. 


So; Bis not ar rae : 
o Bis not an equiyalence relation on R. 


Hence, Statement-2 is not true. 
EXAMPLE 6 C onsider th 
Square matrices of order 3. 

R=\(A, B):4= 
Statement—1- R is ane 


¢ following relation R on the set of real 


P~* BP for some invertible matrix P} 
quivalence relation, 
Statement—2: For any two invertible 3% 3 matrices M and N, 


(MN)> b= N=1 y4-1. 
(a) 1 (b) 2 (d) 4 
Ans. (a) {AIEEE 2011] 


SOLUTION Refle xt oily of R: For any squa re matrix A of or der 
3, we have 


(c) 3 


A=1~! AL, where lis invertible 
(A, Aye R 
So, Ris reflexive. 
Symmetry of R: Let (A, B) € R. Then, 
A = P™' BP for some invertible matrix P 
= B=PAr*=(py1 4 p- 
= (BA)ER 
So, R is symmetric. 
Transitivity of R: Let (A, B) € Rand (B, C)eé R. Then, 
A = P-! BP and B= Q”! CO for some invertible matrices 
Pand Q 
A=P-1(Q"!¢CQ)P 
A= (QP) *C(QP) 
(A,Cye R 
Ris transitive. 
Hence, R is an equivalence relation. 
Consequently, statement-1 is correct. 
Clearly, statement-2 is also true. 
Also, we have used this statement for proving the correctness 
of statement-1. 
Hence, statement-2 is a correct explanation for statement-1. 


= 


‘for some invertible matrix P>! 


YY yy 


EXERCISE 


4, Let R bea relation from a set A to a set B, then 


, 
} 


(a) R=AUB (b) R= ANB 
(c) RGCAXB (d) RGBXxA 

2. If Risa relation from a finite set A having m elements to a 
finite set B having ” elements, then the number of relations 


from A to B is 


_ (a) 2m" (c) 2mn (a) m" 


(b) mus 1 


a ‘If Risa relation ona finite set having elements, then the 


number of relations on A is 


(a) 2" (b) 2" (a) n" 


(c) n? 


f 4, Let R be a relation ona set A such that R= Ro}, then R is 


This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out to which only one is correct. 


(a) reflexive (b) symmetric 

(c) transitive (d) none of these 
5, Let R be a reflexive relation on a set A and I be the identity 

relation on A. Then, 

(a) Rel (b) [¢R_ (c) R=I (da) none of these 
6. Let A be the non-void set of the children in a family. The 

relation ‘x is a brother of y’ on Ais 

(a) reflexive (b) symmetric 

(c) transitive (d) none of these 
7. Two points P and Q in a plane are related if OP = OQ, 

where O is a fixed point. This relation is 

(a) partial order relation (b) equivalence relation 


610 


(e) reflexive but not symmetric 
(d) reflexive but not transitive 
8. The relation R defined in Nas a R b <= b is divisible by @ is 
(a) reflexive but not symmetric 
(b) symmetric but not transitive 
(c) symmetric and transitive 
(d) none of these 
9. Given the relation R = {(1, 2), (2, 3)) on the set A=(1, 2,3), 
the minimum number of ordered pairs which when added 
to K make it an equivalence relation is 
(a) 5 (b) 6 (c) 7 (d) 8 
10. An integer » is said to be related to another integer m if m 
is a multiple of 1. Then, the relation is 
(a) reflexive and symmetric (b) reflexive and transitive 
(c). symmetric and transitive (d) equivalence relation 
11. Let A =(1, 2,3, 4}, and let R= {(2, 2), (3, 3), (4,4), (1, 2)} be 
a relation on A. Then, R is 
(a) reflexive 
(c) transitive 


(b) symmetric 
(d) none of these 
12. Let R; bea relation defined by 
Ry ={(@, b) | a= ba, be R}. Then, R, is 
(a) an equivalence relation on R 
(b) reflexive, transitive but not symmetric 
(c) symmetric, transitive but not reflexive 
(d) neither transitive nor reflexive but symmetric 
13. Let R be a reflexive relation on a finite set A having 1 
elements, and let there be m ordered pairs in R. Then, 
(a) man (b) msn 
(c) m=n (d) none of these 
14. The void relation on a set A is 
(a) reflexive 
(b) symmetric and transitive 
(c) reflexive and symmetric 
(d) reflexive and transitive 
15. Let RK be an equivalence relation on a finite set A having 
elements. Then, the number of ordered pairs in R is 
(a) less than n 
(b) greater than or equal to n 
(c) less than or equal to 7 
(d) none of these 
16, The relation R = {(1, 1), (2, 2), (3, 3), (1, 2), (2, 3), (1, 3)) on 
set A = {1, 2, 3} is 
(a) reflexive but not symmetric 
(b) reflexive but not transitive 
(c) symmetric and transitive 
(d) neither symmetric nor transitive 


17. Let R and S be two equivalence relations on a set A. Then, 
(a) RUS isan equivalence relation on A 
(b) RAS isan equivalence relation on A 
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ee EMATg, 
: eS ere equivalence relation ond) oe 
——————_————<—$———————— (c) R-S 38% 
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20. 
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25. 
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OBJECTIVE Marty, 


re of these 
tion ‘is subset of on the power Set P(A) of 3 

(b) anti-symmety Ay 
(d) none of these : 


{d) nor 

The rela 

(a) symmetric a 

(c) equivalence 5 : 
epalary) ty =e 9 eR) Then Pig 

Let reflexive (b) symmetric 

0 transitive (a) antisymmet 

Let R= {@, a)) be a relation on a set Ac Thonn “ 

(a) symmetric 


sevmmetric 
b) antisym j . 
S gymmetric and antisymmetric 
(a) ‘neither symmetric nor antisymmetric 
c » 


Which one of the 
relation? 
(a) @ R,b © jal=|b| 


(c) aR,b a divides b 


ation 


following relations on Ris an equiva 


(b) a Rob & a>b 
(d) aRybe ach 
Let X be a family of sets and R be a relation on x dein 
is disjoint from B’. Then, R is Sy 
(b) symmetric 
(d) transitive 


by ‘A 
(a) reflexive 
(c) antisymmetric 
If Ris an equivalence relation ona set A, then R~ jg 
{a) reflexive only 

(b) symmetric but not transitive 

(c) equivalence 

(d) none of these 

Let R and S be two non-void relations ona set A, Which of 
the following statements is false? 
(a) Rand S are transitive = RW Sis transitive 
(b) Rand S are transitive = ROS is transitive 
(c) Rand S are symmetric = RU Sis symmetric 
= ROS is reflexive 


[CEE (Delhi) 2003) 
If K be a relation < from A = {1, 2,3, 4} to B= (1,3, Spitz 
(a,b)e Reva<b, thenRoR”™ is . 
(a) {(1, 3), (1, 5), (2, 3), (2, 5), (3, 5), (4, 5)} 
(b) {(3, 1), (5, 1), (3, 2), (5, 2), (5, 3), (5, 4)} 
(c) {@, 3), (3,5), (5, 3), (5, 5)} 
(d) {(3, 3), (3, 4), (4, 5)} 
If R is a relation from a set A to a set B and S isa relation 
from B to a set C, then the relation SoR 
(a) is from A toC (b) is from C to A 
(c) does not exist (d) none of these 
If RCAXB and SCBXC be two relations, the® 
(SoR)” | = 


(a) S "oR"? ~~ (b) RMoS"! (c) SOR _—(d) RS 
In the set A = (1, 2,3, 4, 5}, a relation R is defined by 8* 
\(X,¥)ix, ye Aand x<y}. Then, Ris 

(a) reflexive (b) symmetric 
(c) transitive (d) none of these 


(d) Rand S are reflexive 
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fai 
hy, 29. Let A= |p, 4,1). Which of the following is not an equi- 


Each of the following questions has four choices 


CARTESIAN PRODUCT OF SETS AND RELATIONS 


valence relation on A ? 
(a) A = {(p, », (9,1), (pr), (p, pt 
(b) Ro ={, 9).(7, p), (1), @, 9)} 
(c) Ry = Up, P), (4, 9), (7,9, (p, @))} 
(d) none of these 
30. In order that a relation R defined on a non-empty set A is 
an equivalence relation, it is sufficient, if R 
(a) is reflective ; 
(b) is symmetric 
(c) is transitive 
(d) possesses all the above three properties 
31. Let Rbea relation on the set N of natural numbers defined 
by Rm < nis a factor of m1 (i.e.n | mt), Then, Ris 
(a) reflexive and symmetric 
(b) transitive and symmetric 
(c) equivalence 
(d) reflexive, transitive but not symmetric 
32. Let Rand S be two relations on a set A. Then, which one of 
the following is not true? 
(a) Rand S are transitive, then R U S is also transitive 
(b) Rand S are transitive, then R 9 S is also transitive 
(c) Rand S are reflexive, then R 9 S is also reflexive 
(d) Rand S are symmetric, then R U Sis also symmetric 
33. Let R be a relation on the set N be defined by 
{(x, y) | x, ye N,2x+y=41)}. Then, Ris 


{a) reflexive (b) symmetric 

(c) transitive (d) none of these 

34. Let L be the set of all straight lines in the Euclidean plane. 
Two lines |; and /, are said to be related by the relation R 
iff 1, is parallel to l,. Then, the relation R is not 
{a) reflexive 
(c) transitive 


(b) symmetric 
(d) none of these 
35. For real numbers x and y, we write x Ry <2 X= y + V2 isan 
irrational number. Then, the relation R is 
{a) reflexive (b) symmetric 
(c) transitive (da) none of these 
36. Let X = {1, 2, 3, 4, 5} and Y = {1, 3,5, 7, 9}. Which of the 
following is/are not relations from X to Y? 
(a) R,=(,¥) | y= 2+x,xe X,ye Y} 
(b) Ry = (C1, 1), (2,1), 8,3), (4,3), 5, 5)} 
(c) R= {(1, 0, 4,3), 3,5), 3,7), O, 
(ad) Ry =tQ, 3), (2, 5), (2, 4), (7, 9)} 
37. Let n bea fixed positive integer. Define a relation R on the 
set Z of integers by, a K beon | a—b. Then, Ris not 
(b) symmetric 
(c) transitive (d) none of these 


38. Let L denote the set of all straight lines in a plane. Leta 
relation R be defined by «RB <> o 6, a, Be L. Then Ris 
(a) reflexive (b) symmetric 
(c) transitive (a) none of these 


(a) reflexive 


Answers 


1. (c) 2. (a) 3. (6) 4 (b) 5. &) 6. (c) 7. (b) 
8. (a) 9. (c) 10. (b) 11. (c) 12. (b) 13. (a) 14. (b) 
15. (b) 16. (a) 17. (b) 18. (b) 19. (b) 20. (c) 21. (a) 


22. (b) 23. (c) 24. (a) 25. (c) 26. (a) 27. (b) 28. (c) 
29. (d) 30. (d) 31. (d) 32. (a) 33. (d) 34. (d) 35. (a) 
36. (d) 37. (d) 38. (b) 


CHAPTER TEST 


4. Ifn(AxB) = 45, then (A) cannot be 


(a) 15 (b) 17 (c) 5 (d) 9 
2. Set builder form of the relation 
R= {(- 2, re 7), ic 1, iy 4), (0, ta 1), (1, 2), (2, 5)} is 


(a) {(a, b): b=2a—3;4,b, € Z} 
(b) (x, yi y=3x- Ux ve Z} 
(c) {a b):b=3a-1;4,b€ N) 
(d) (u,v): v=3u-1;-254< 


3. If A = {a,b,¢,1,m, n}, | 
elements in any relation on Ais 
(a) 12 (b) 16 


3andue Z) 


(c) 32 (d) 36 


4. IfA={1, 2,3}, then the relation 
R={(1, 0), (2,2), 3, DC, 3)} is 
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(a), (b), (c) and (a) out of which only one is correct. 


then the maximum number of 


Mark the correct choice. 
(b) symmetric 
(d) equivalence 


(a) reflexive 
(c) transitive 
5. Ifrelation R is defined as: 
aRb if"ais the father of b". Then, R is 
(b) symmetric 
(d) none of these 


(a) reflexive 
(c) transitive 


ee iil 


6. If R=((a,b): la+bl =a+ b} is a relation defined on a set 


{—1, 0, 1}, then R is 
(a) reflexive 
(c) anti symmetric 
7. Arelation between 
aRb <> aand b born in different months. Then, R is 


(b) symmetric 
(d) transitive 


two persons is defined as follows: 


6.12 


(b) symmetric 
(d) equivalence 


(a) reflexive 
(c) transitive 
8. Which of the following is an equivalence relation? 
(a) is father of (b) is less than 
(c) is congruent to (d) is an uncle of 
9. Consider the following statements: 
(i) Every reflexive relation is antisymmetric 
(ii) Every symmetric relation is antisymmetric. 
Which one among (i) and (ii) is true? 
(a) (i) alone is true 
(b) (ii) alone is true 
(c) Both (i) and (ii) are true 
(d) Neither (i) nor (ii) is true 
10. Let A bea set of compartments in a train. Then the relation 
R defined on A as aRb iff "a and b have the link between 
them", then which of the following is true for R? 


(a) reflexive (b) symmetric 
(c) transitive (d) equivalence 


11. If a set has 13 elements and R is a reflexive relation on A 
with 7 elements, then 


(a) 135526 (b) 05" 526 
(c) 135s 169 (d) Osns 169 
12. The relation ‘is not equal to’ is defined on R, is 
(a) reflexive only (b) symmetric only 
(c) transitive only (d) equivalence 
13. If Aisanon-empty set, then which of the following is false? 
p : Every reflexive relation is a symmetric relation 
q : Every antisymmetric relation is reflexive 
Which of the following is/are true? 
(a) palone (b) qalone 
(c) Both p and q (d) Neither p nor q 
14. Let X be the set of all engineering colleges in a state of 
Indian Republic and R be a relation on X defined as two 
colleges are related iff they are affiliated to the same 
university, then R is 
(a) only reflexive 
(c) only transitive 
15. If R={(a, b):a+b=4} isa relation on N, then R is 
(a) reflexive (b) symmetric 
(c) antisymmetric (d) transitive 
16. If Aisanon-empty set, then which of the following is false? 
p.: There is at least one reflexive relation on A 
q : There is at least one symmetric relation on A 
(a) palone (b) qalone 
(c) Both p and q (d) Neither p nor q 
7. If A = {x,y,z}, then the relation 
R = {(x,x), YY), 2,2), @,%), @ his 
(a) symmetric (b) antisymmetric 
(c) transitive (d) both (a) and (b) 


(b) only symmetric 
(d) equivalence 


following statements; 


HE May RWW? , 
~onsider the 6 i/,! 
18. Sheet reflexive relation is symmetric re 
p: v : 
: Ever anti 
dona the following is/are true? 
(a) palone (b) qalone 
(c) Both p and q (d) Neither p no, 
49. The relation "is a factor of" on the set N of ai 


numbers is not 
(a) reflexive (b) symmetric 


(c) antisymmetric (d) transitive 

The relation R={(, 3), (3, 5)) is defined on the 

20. inimum number of elements of natural numb 

Paar number of elements to be included in 
Ris an equivalence relation, is 

(a) 5 (b) 6 (c) 7 aa 

21. Ifaset A contains ” elements, then which of the fo, 

* cannot be the number of reflexive relations on the a 


(a) 2" (b) 2"~ , (c) art =} (d Y 
22. Ina set of teachers of a school, two teachers are « 

related if they “teach the same subject’, then the 

(a) reflexive and symmetric 

(b) symmetric and transitive 

(c) reflexive and transitive 

(d) equivalence | 
23. If A={4, 6, 10, 12) and R is a relation defined on A ag 

elements are related iff they have exactly one 

factor other than 1”. Then the relaiton R is 


(a) antisymmetric (b) only transitive 
(c) only symmetric (d) equivalence 

24. Ina set of ants in a locality, two ants are said to be rel 
iff they walk on a same straight line, then the relations 


lation 
-symmetric relation is reflexiy et 


At 


(a) reflexive and symmetric 
(b) symmetric and transitive 
(c) reflexive and transtive 
(d), equivalence 

25. Let Rbearelation defined on S, the set of squares onad 


board such that xRy iff x and y share a common side Th 
which of the following is false for R? 


(a) Reflexive (b) symmetric 
(c) Transitive (d) All the above’ 


26. X is the set of all residents in a colony and R is a rei 
defined on X as follows; 


"Two persons are related iff they speak the same langua 
The relation R is 


(a) only symmetric 
(b) only reflexive 


(c) both symmetric and reflexive but not transitiv 
(d) equivalence 
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FUNCTIONS 


Se ee EES 


1. FUNCTION ASA RELATION 
Let A and B be two non-empty 
bea function from A to B, if 

(i) for eachaé A there exists b © B such that (a, b) € f. 

(ii) (a, b) € fand (a, Chef => b=e¢ 
Thus, a non-empty subset of A x Bis 
each element of A appears in some 
ordered pairs in fhave the 


Sets. A relation from A to B is said to 


a function from A to B if 
ordered pair in fand no two 
same first element, 

We can also say thata subset f of A x B is 
B if corresponding to each ele 
ordered pair in A x B. 


a function from A to 
ment in A there exists a unique 


ILLUSTRATION 1 Let A = {1, 2, 3}, B= {2, 3,4) be two sets. 


pun one of the following subsets of Ax B defines a function from 
0B: r M 


(a) fr = ((1, 2), (2,3), (3, 4)) 

(b) hh = {(1, 2), q, 3), (2, 3), (3, 4)} 
(c) fs = {(1, 3)(2, 4)} 

(d) fy = (C1, 4), (2, 4), 3, 4), (2, 3)} 
Ans. (a) 


SOLUTION We observe that corresponding to each element in 
A there is unique ordered pair in f,. So, f; is a function from A 


to B. f, is not a function, becasue there are two ordered pairs 

(1, 2) and (1, 3) inf, corresponding to1€ A. 

As there is no ordered pair in f, corresponding to 3 € A. So, it 
is nota function from A to B. 

Similarly, f; is not a function from A to B as there are two 
ordered pairs (2, 3) and (2, 4) in f, corresponding to2€ A, 
ILLUSTRATION 2 IfA = (1, 2,3, 4}, then which of the following are 
functions from A to itself? 
(a) f=l@yWiy=xtl} 
(ce) R=lxy) sy <3) 


(b) fP= (yy): xt+y>4] 
(d) fg={(x,y) sx +y=5} 


Ans. (d) 
SOLUTION We have, f, = {(1, 2), (2,3), (3, MI, 

fy = (1,4) (2,3), (2, 4), (3, 3), (3, 4), (4, 4), 4, 1), & 2), (4, 3)}, 
f, = ((2, 1), G1) (, 2) ...} and fy = (1, 4), (2, 3), (3, 2), (4, 1). 


Obviously, f; is a function from A to itself and f,, fo 


f, are not 
functions from A to itself. 


2. FUNCTION AS A CORRESPONDENCE 


DEFINITION Let A and B he two non-empty sets, Then, a function 
‘f from set A to set B is a rule or method or correspondence which 
associates elements of set A to elements of set B such that 


(i) all elements of set A are associated to elements in set B. 

(ii) an element of set A is associated to a unique element in set B. 
In other words, a function ‘f' from a set A to a set B associates each 
element of set A fo a unique element of set B. 

Terms such as “map” (or “mapping”), “correspondence” are 
used as synonyms for “function”. If fis a function froma set A 


to a set B, then we write f; A > B or A > B, which is read as f 
is a function from A to B or f maps A to B. 
Ifan element ae A is associated to an element b & B, then bis 
called ‘the f-image of a’ or ‘image of a under f’ or ‘the value of the 
function fata’. Also, a is called the pre-image of b under the 
function f. We write it as b = f(a) 
If f: A — B, then the set A is known as the domain of fand the 
set B is known as its co-domain. The set of all f-images of 
elements of A is knownas the range of for image set of A under 
fand is denoted by f(A). 
Thus, f (A) = (f(x): x € A] = Range of f 
Clearly, f(A) & B. 
If the domain A of a function f: A — B is a finite set, then f can 
be described by listing the values which it attains at different 
points in its domain. For example, if A = (1, 2, 3] thena function 
f: AR can be described as f(0)=1,f(1)=0, f(2)=3 and 
f(3)=8. The same function can also be described as 
f(x) =2* -1. If f: A > Bis such that A is an infinite set, then f 
cannot be described by listing the images of elements in its 
domain. In such a case, the function is generally described by 
a general rule. For example, f: Z — R given by f (x) = x? + 3ete. 


ILLUSTRATION 1 If function f={(1, 1), (2,3), (3,5), (4,7)) ts 
described by a linear relation, then f (x) = 


(a) 2x-1 (b) 2x+1 (c) x+2 
Ans. (a) 


(d) x-2 
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(a) 1 


FUNCTIONS 


EXAMPLE 9 Let f:[—1,3] >R be defined as f (x) = 4x3 — 12x 
Statement-1: The image of [-1,3] under f is not the int 

, a / oii interval 
Ff) f @ interva 
Statement~2: fis not an injective map. 
(b) 2 (c) 3 (d) 4 
Ans. (a) 
SOLUTION We have, 

f’ (X) = 12-12 = 12 (x-1) (x41) 


The signs of f (x) for different values of x are as shown below. 


Fig. 12 
So, f (x) attains a local maximum at x = — (aRalbeate im 
at x=1. 
Clearly, f(x) is decreasing in [~ 1, 1) and increasing in [1, 3]. 
So, f is not an injective map and the imag f [-1.31i 
: J nage o [ 1,3] is 
(F(1),f(3)] = [-8, 72}. 


EXAMPLE 10 Let 


f be a 
f@)=(x=1) +1, 21). 
Statemtent-1: The set | xif(x)=f- 1 (x)} = {1,2} 
Statement-2: fis a bijection and fo) @)=14NxX-1, x21. 


function defined by 


(a) 1 (b) 2 () 3 (a) 4 
Ans, (a) [AIEEE 2011] 
SOLUTION 


~OLUT It is evident from the graph of f (x) that f(x) is a 
bijection for all x = 1 and hence invertible. 


Now, fof! (x) = x for all x>1 
= f(f- ; (x)) = x forallx>1 
- 1 2 
=> if (x)-1} +1 = xforallx21 
=> fiw = 14+Vx—1 forallx>1 
So, statement-2 is correct. 
Now, |x :f(xj=f-! (x) = Ix: f(x) =x} =|x:(x-17 41 =x}={1, 2} 
Hence, statement-1 is also correct and statement-2 is a correct 
explanation of statement-1. 


EXERCISE 


This exercise contains multiple choice questions, Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correct. 


1. If f(x)=(a—x")'", where a>0 and ne N, then fof (x) is 


equal to 
(a) a (b) x (c) x" (d) a” 
2. Let f (x) be defined on [— 2, 2] and is given by 
—1, -2sx<0 
fd={ oy ees 
and g(x)=f(| x 1)+1 f(x) |. Then, g (x) is equal to 
=x, —25x<0 =X; —2sx<0 
(a) { 0, Osx<1 (b) 0, Osxe<l 
x-1, Isxs2 2(x-1), 1sxs2 
(c) (ee Tors (d) none of these 
3. Which of the following functions from Z to itself are bijec- 
tions? 
(a) f(x)=x° (b) f(x=x+2 
(c) f(x)=2 x41 (d) fax? +x 


4. Which of the following functions from A = {x;-1sSxs1} 
to itself are bijections? 


(@) fay=2 () g@)=sin | 
() h(@=1 x! (a) k@)=x 
5. Iff:R » Rbea mapping defined by f(x)=xe +5, then 


f-\(x) is equal to 
ay(@x+5)' by) (x- 5)" (5-x) (a) 5=x 


6. Letf: A> Bandg :B> C be bijections, hen (fog) le 
@) flog?) fog «= & f(A) BOF 


MX 


7. Let f:R->R, g:R—R be two functions given 
f@)=2x-3,¢ (x) =x3+5. Then, (fog)" * (x) is equal to 


1/3 1/3 et) 1/3 m 1 
@) ) ©) [:-3 () (57] (a) (*37| 


8. Let f: RR be a function defined by f (x) =cos (5 x + 2). 
Then, f is 
(a) injective (b) surjective (c) bijective (d) none of these 
9. Let f: NN be defined by f(x) =x" + x + 1, then fis 
(a) one-one onto (b) many one onto 
(c) one-one but not onto (d) none of these 
[CEE (Delhi) 2009] 
10. Let A={x:-1sxS1} and f:A—A such that 
f(x)=x | x1, then fis 
(a) a bijection (b) injective but not surjective 
(c) surjective but not injective 
(d) neither injective nor surjective 
3x42 
11. Iff(x)= Beat then 
(a) f-"@) =f) (b) f- (x) =-f@) 


(©) (of) (@)=-x (a) f¥@)=— sf 
12. If f (x)= 2*, then f (0), f (1), f (2), ... are in 


(a) AP (b) GP (c) HP (d) arbitrary 
13. If the function f: R > A piven by (x)= — is a surjec- 

tion, then A = 

(a) R (b) [0,1] = (c) (0,1) (a) [0, 1) 


14. Which of the following functions is inverse of itself? 
1-x (b) g (X= slog x 


(a) f@=s 75 
(c) h(x) =2*@-? (d) none of these 


15. Iff (x)= a then f (2.x) is 


(a) £@+1 qy 3f@)+1 
FQ+3 F(x) +3 


16. Given f (x)=log hes) and g (x)= 


FQ) +3. 


x) +3 
f(x) +3 3fa) +1 


f(x+1 
3xt+x 
14+3x 


(b) (c) (d) 


+ then fog (x) 
equals 
(a) —f(x) (b) 3f(x) (© [f(@)* (a) none of these 
17. If f (x) =a", which of the following equalities do not hold? 
(a) f (+ 2)—2f(x+1)+f(x)=(a—1)7 f(x) 
(b) f(—x) f(x)-1=0 
() fx +W =f) fly) 
(d) f(x+3)—2f(x+2)4+f(x+1)=(@—2)7 f(x+1) 
x=1 


trans- 
7 -3x4+3 


18. The interval in which the function y= 
forms the real line is 
(a) (0, =) (b) (—, 2) 
19. Let f(x)= | x-1 |. Then, 


(a) f(7)= [Foor () fix I= 1 F(x) | 
(c) f@+y=f(x+fy) (d) none of these 
20. If f(x)=ax+band g(x)=cx+d, then f(g (x))=3(f@))is 
equivalent to 
(a) f(a)=9 (c) (b) f(b)=g (b) 
(c)f (d) =g (b) (d) f (c)=¢ (a) 
21. Which of the following functions is (are) not an injective 
map(s)? 
(a) f(x)=1 x+11, xe [-1, ~) 


(b) g(iaxte, x € (0, 9) 
(c) h(x)=x7+4x—-5, x€ (0, 9) 
(d) k(x)=e*, xE [0, 20) 

22. If f(x) is defined on [0, 1] by the rule 


e x, if xis rational 
f(x) =|, —x, if xis irrational. 


Then, for all x € [0, 1], f (x))is 

(a) constant (b) 1+x (c) x  (d) none of these 
23. Letf (x) =xandg (x)= | x | forallxe R. Then, the function 

¢ (x) satisfying (6 (x) f(x)}" +{6 (x) -¢ (w)"=0, is 

(a) (x%)=x, xe [0,-) (b) o(x)=x, xER 

(c) o(x)=—x, xe (—~, 0] (d) O(x)=x+1xI1,xeER 


24. Letf y= +8 . Then, fof (x)= x provided that 


(a) d=-a (b) d=a (c) a=b=c=d=1 (a) a=b=1 
25. If f(x) = (ax + b)°, then the function g satisfying 
fi g (x))= s(f (x) is elven by 


(c) [0,1] (d) [- 1/3, 1] 


= 


b-x¥3 1 
(a) g(x)= (b) g (x)= 
": (a x4 by 
; 13 1/2 
(c) gx) =(ax7 +h)? (d) sto[ | 
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OBJECTIVE May 


26. Ifa function f ie 
bijection, then 6 = 
(a) R (b) [1,~) — (c) [4,~) 
27. The functionf: RR defined by 
f@= &-1)@—-2) 3), is 
one-one but not onto (b) onto but Not o 
mH both one and onto (ad) neither one-one nn 
28. Let A= (x, ¥, 2}, B={u,v, w) and f:A > B be dep 
f=, f Y=2-f @) =. Then, fis qd 
(a) surjective but not injective 
(b) injective but not surjective 
(c) bijective 
(d) none of these 
29. If f: RR, defined by f(x)=x*+1, then the Values. 
f-\(7)and f- 1 (_ 3) respectively are * 
(a) 9, (4,-4) (b) (3,-3}, 
(c) {4,-41, 9 (da) {4,—4), {2,-2) 
30. The function f: N > N (N is the set of natural numbe, 
defined by f (1) =2 +3, is 7 
(a) surjective (b) injective 
(c) bijective (d) none of these 
31. The composite mapping fog of the maps f:R4 
f(=sinx and g:R>R,g (x)=, is 


se) =F debned by FG) = aa 
is 


{d) is, 


(a) x*sinx (b) (sinx)’ (ce) sin? @) 
32. Let f: R > R be defined by f (x) =3 x~4. Then, f-) (x) 
(a) — (b) 374 (c) 3x+4 (d) none oft 


33. f:R— Risa function defined by f (x) = 10 x-7. Ifg= ; 
then g (x)= 


i 1 7 
© i9257 8”) oxay 0 ag Om 


34. Let A=|xe R:x<1} and f:A—>A be defined. 
f (x)=x (2=x). Then, f~! (x) is 

(a) 1+VI-x (b) 1=-VI=x (©) VI=x (a 1401 

35. Iff(x)=x" ne Nand gof (x) =n g (x), then g (x) canbe 

a) mix! (by 3x¥/3 (ey gk (a) log | 

36. If the function f: RR be such that f (x) = x [x], whe 

He denotes the greatest integer less than or equal tox, 

“1, is . 


1 
(a) x-[a] (b) [x]-x (c) not defined (a) none ofth 


37. f:R ~ R given by f (x) =5 -3 sin x, is 
(a) one-one (b) onto 
(c) one-one and onto (d) none of these 
38. Letf:A—Bbeafunctiondefinedby  — 
F@)=NB sin x +cosx +4, Iffis invertible, then 
(a) A = [-2n/3,n/3], B = [2,6] 
(b) A = [x/6, 5x/6], B= [-2, 2] 
(c) A = [-nx/2, x/2], B = [2,6] 
(d) A = [-x/3, n/3], B = [2,6] mm 


n 


— « 
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39. Let f: A->B and ¢:B-—> A be two functions such that 
gof= I,. Then r 
(a) fis an injection and g is a surjection 
(b) fis a surjection and gis an injection 
(c) fand g both are injections 
(d) fand g both are surjections 
40. Let f: AB and g:B— A be two functions such tat 
eats then, wo functions such tat 
(a) fand g both are injections 
(b) fand g both are surjections 
(c) fis an injection and g is a Surjection 
(d) fis a surjection and ¢ is an injection. 
41. Let f:A >B and ¢:B-—»C be two functions such that 
gof : A — Cis onto. Then, 
(a) f isonto (b) gis onto 
(c) fand g both are onto (d) none of these 
42. Let f:A—>B and g:B-— > C be two functions such that 
gof : A > Cis one-one. Then, 
(a) fis one-one (b) gis one-one 
(c) fand g both are one-one (d) none of these. 
43. Let f:A —>B and g:B-—C be two functions such that 
gof: A> Cis onto and g is one-one. Then, 
(a) fis one-one (b) fis onto 
(c) fis both one-one and onto (d) none of these 


44. Let f: AB and g:B->C be two functions such that 


gof:A—C is one-one and f:A—B is onto. Then, 
g:B—>Cis 
(a) one-one 
(c) one-one and onto 


(b) onto 
(d) none of these 


45. Let [x] denote the greatest integer less than or equal to x. If 


f@=sin 'x,¢ (x)= [x2] and h (x) =2x, ; $xs a then 
(a) fogoh (x) = m/2 (b) fogoh (x) = x 
(c) hofog = hogof (d) hofog * hogof 

46. If f (x)= sin? x, g (x)= Vx and h(x) =cos 'x,0Sx<1, then 
(a) hogof = fogoh (b) gofoh = fohog 
(c) fohog = hogof (d) none of these 

47. lff (x) =(25—x*)'/* for0<x<Y5, then #1(2)}- 


(a) 24 (b) 2° () 2? (a) 2? 
48. If X = {1,2,3, 4}, then one-one onto mappings f: X > X 

such that f (1) = 1, f (2) #2, f(4) #4 are given by 

(b) f = {(1, 2), (2,4), (3,3), (4, 2)} 

(c) f = (1,2), (2,4), G2), 4, 3)} 

(d) none of these 


Answers 


1. (b) 2 () 3. (b) 4 (b) 5. (b) 6 (c) 7. (d) 
8. (d) 9 (c) 10. (a) 11. (a) 12. (b) 13. (a) 14. (a) 
15. (b) 16. (b) 17. (a) 18. (d) 19. (d) 20. (c) 21. (b) 
22. (c) 23. (a) 24. (a) 25. (d) 26. (b) 27. (b) 28. (c) 


29. (c) 30. (b) 31. (c) 32. (a) 33. (©) 34. (b) 35. (d) 
36. (c) 37. (d) 38. (a) 39. (a) 40. (d) 41. (b) 42. (a) 
43. (b) 44. (a) 45. (c) 46. (d) 47. (d) 48. (a) 


CHAPTER TEST 


Each of the following questions has four choices (a), (b), (c) and (d) out of which only one ts correct. Mark the correct alternative in each case. 


1. The number of bijective functions from set A to itself when 
A contains 106 elements is 
(a) 106 (b) (106) (c) 106! 
2. f(x)= | sin x | has an inverse if its domain is 
(a) [0,] (b) [0,%/2] (c) [-7%/4,%/4] (a) none of these 
3. The function f:[-1/2,1/2] > [-%/2, n/2] defined by 
f(x)=sin” | (x-42°) is 
(a) bijection 
(b) injection but not a surjection 
(c) surjection but not an injection 


(d) neither an injection nor a surjection 


(d) 7106 


Ixl_ 


-x 
4. LetfiR + Rbea function defined by f (x) = ae . Then, 


(a) f is a bijection (b) f is an injection only 
(c) f is surjection on only 
(a) f is neither an injection nor a surjection 

5. Letf: (¢, 0) > R be defined by f (x) = log [log (log x)], then 
(a) f is one-one but not onto 
(b) f is onto but not one-one 


aanW 3 


‘ 
evil 


(c) f is both one-one and onto 
(d) f is neither one-one nor onto 
6. Let f: R—{n} > R be a function defined by 


x—m 
f@= yon (Where m#n. Then, 


(a) f is one-one onto (b) f is one-one into 
(c) f is many one onto (d) f is many one into 
7. The inverse of the function f; R-»>(—1,3) is given by 


Dt ah 
Moos 


21)" 

(a) log (Fa 
2 W 

(c) log fas | 


: : 10* - 10° * 
8. The inverse of the function f (x) =~ + 1is givenby 


10* + 10° * 
(a) 5 logo faa (b) logo (a: | 


+2 


1 x 
(c) 2 logig ( =| (d) none of these 


9. Let/{x + a + ; - (x #0) then f (x) equals 
x 
(a) x*—2 for all x (b) x*—2 forall | x 1 22 
(c) 2 —2 forall | x1 <2 (d) none of these 


10. Let f:R-R, g:R-R be two functions given by 
f(x) =2x-3,g (x)= x° +5. Then, (fog) | x is equal to 


1/3 1/3 1/3 1/3 
x7 x+7 7 x=2 
Os) nO a) ob) Ol) 
11. Ifg (x)=1+ Vx and f (g (x)) =3 + 2Vx +x then, f (x) is equal 
to 


(a) 1+2x7 (b) 24x27 (0) 1+x 
2. ufed=tzx x40 -1anda=f(fed)+s(f(5}, then 
(b) a<=-2 (d) a=2 
13. Let f:R->R be a function defined by fone! 


2 

Then, fis 

(a) one-one but not onto 

(¢) onto but not one-one 
14. Let f;(—~,2] > (-~,4] be a function defined by 

f(x) =4x—-x*. Then, f ~} (x) is 

(a) 2—V4—x (b) 2+ V4—X (c) 2+ V4—X(d) not defined 
15. The inverse of the function f:R-R given by 

f(x) = log, (x + V2 +1) (a> 0,a¥ 1), is 


eon 
(b) aw =a ) 


(d) 2+*x 


(a) a>2 (c) lal >2 


(b) one-one and onto 


(a) 5 a +a") 


(c) ee (d) not defined 


a 


-e 


16. f:R—> Ris defined by f(x) =". z/is 
& +e 

(a) one-one butnotonto (b) many-one but onto 

(c) one-one and onto (d) neither one-one nor onto 


17. lf f (x)= log fe) then f fia] is equal to 


@) F@P —&) FOS ©) 2%) — (a) 3F 
18. lf f()==- + E thenftet a) f(%-y)is equals to 
(a) 5 f2x) +f 2y) (b) 5 fex)-Fe2y) 

() {Fen +F ey) (4) 7 ex) -fey) 
19. The function f: R > R given by f (x) =x +x, is 


x 


22 


(d) neither one-one nor onto 
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(b) one-one and into 


(a) one-one and onto 
(d) many one ang ing 


(c) many-one and onto 


20. Let f:R > Rand g:R—>R be given by f(x)=3:2 45. i 


g (x) =3x = 1 for allx © R. Then, 
(a) fog (x) = 27x — 18x +5 
(c) gof(x) = 9x°-5 


(b) fog (x) = 272 4 18a 
(@) sof) = 92445) 


21. The function f: RR, defined by f(*)=[x], whem 


denotes the greatest integer less than or equal to x, il x 
(a) one-one (b) onto (c) one-one and onty 
(d) neither one-one nor onto 
Let f(x)=%, 3 (@)=1/x and h(x)=f (x) g(x). 
* h(x) =1, if 
(a) xis any rational number 
(b) x is a non-zero real number 
(c) xis a real number (d) xis a rational i 


23. Let X and Y be subsets of R, the set of all real numberg” 


functionf: X - Y defined by f (x) = x*forxe Xisg eur 
but not onto, if (Here, R” is the set of all positive pay 
numbers) 

(a) X= Y =Rt 
() X=Rt,Y=R 


(b) X = R, Y = Rt 
(d) X=Y=R 


24. If the functions fandg are defined by f(x) =3¢5 


g (x) =3x +2 for x © R, respectively then ¢~! (i (5))= 
(a) 1 (b) 1/2 (c) 1/3 (a) 


ay Be 2 
25. If f (x)= OS™ for x © R, then f (2010) = 


sin’ x + cos‘ x 
(a) 1 (b) 2 (c) 3 (d) 4 
26. If the function f: R — R is defined by f (x) = cos* x + sinty 

then f(R) = 

(a) [3/4,1) (b) (3/4,1] (c) [3/4,1] (d) GAY 
27. Let A={xe R:x#0,-45x84) and f: Ae R be defined 

by f(x) aval for xe A. Then, the range of fis 

(a) {1,-1} (b) {x:Osxs4}  (c) {1) (@) (x:-4 e488 
28. If f: R- Rand g: RR are defined by f (x)= 2x43 

§ (x) =x" +7, then the values of x such that g | f(x) }=8 
(c) -1,-2 (d 


{a) 1,2 (b) —1,2 
29. If f:[-2, 2] > R is defined by 
_} -1,for—2sx<0 
f(x) = (er ee 
then (x € [-2, 2]:x<Oand (1 x1)=3} = 
(a) (-1} (b) {0} (c) {-1/2}  (d) 


30. The function f: R > R defined by f (x) =6" + 6!*!, is 
(a) one-one and onto (b) many one and onté 
(c) one-one and into (d) many one and into 


Answers 


1. (c) 2 (b) 3. (a) 4 (a) 5. (Cc) 6 (b) 7. (a) 
8. (a) 9 (b) 10. (a) 11. (b) 12. (c) 13.(d) 14. (a) 
15.(b) 16. (a) 17. (c) 18. (a) 19. (d) 20. (a) 21. (d) 
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22. (b) 23. (c) 24. (c) 25. 26. 27. 28. (C 
29. (c) 30. (c) ‘ ¢ e 


Solutions of Exercises and Chapter-tests are available ina Separate book on "Solutions of Oblate Mae nAHEee 


1. MATHEMATICAL LoGic 


ASSERTIVE SENTENCE A sentence tha 
an assertive sentence or a declarative se 


por eae ee ore life” is an assertive or a declara- 
- Any two individuals are alwa a 

a declarative sentence. ea aa 

IMPERATIVE SENTENCE A sentence tha 


: : t expresses a request or a 
command is called an imperative sentence. é ! 


For example, “Please bring me a cup of tea’’ 
sentence. 

EXCLAMATORY SENTENCE A sentence that expresses some strong 
feeling is called an exclamatory sentence, 

For example, “How big is the whale fish !” is an exclamatory 
sentence. 

INTERROGATIVE SENTENCE A sentence that asks some question is 
called an interrogative sentence. 

For example, “What is your age ?’ is an interrogative sentence. 
In this chapter, we shall be discussing about a specific type of 
sentences which will called as statements or propositions. 


makes an assertion is called 
ntence, 


is an imperative 


2. STATEMENTS OR PROPOSITIONS 
DEFINITION A statement or a proposition is an assertive (or a decla- 
rative) sentence which is either true or false but not both. 
A statement is assumed to be either true or false. A true 
statement is also known as a valid statement. If a statement is 
false, we say that it is an invalid statement. A statement cannot 
be both true and false at the same time. This fact is known as 
the law of the excluded middle. 
A sentence which is both true and false simultaneously is not 
a statement, rather it is a paradox. 
OPEN STATEMENT A declarative sentence containing variable (s) 
is an open statement if. It becomes a statement when the variable (s) 
is (are) replaced by some definite value (s). 
Consider the following sentences : 


(i) xisaninteger. _ (ii) x-5x+4=0 
We observe that the ‘ruth or falsity of these sentences depend 
on the values of variable x. For some values of x like 


2, 3, - 4, -9 etc sentence (i) is true whereas it is false for other 
4,3 2 12 =9 ote, similarly, sentence (ii) is true 
values of xlike 4451937 4 etc. y. 


for x= 1, 4, but it is false for all other values of x. 


i. 
ed An evaluation version of novaPDE was used to create this PDF file. 


Purchase a license to generate PDF files without this notice. 


MATHEMATICAL REASONING 


So, these two sentences are Open statements. 


TRUTH SET The set of all those values of the variable (s) in an open 
statement for which it becomes a true statement is called the turth set 
of the open statement. 


The truth set of the open statement x* - 3x +2=0 is the set 
(1, 2}. 

TRUTH VALUE The truth or falsity of a statement is called its 
truth value. 

if a statement is true, then we say that its truth value is “True’ 
or ‘T’. On the other hand the truth value of a false statement is 
‘False’ or ‘F’. 

SIMPLE STATEMENT Any statement or proposition whose truth 
value does not explicity depend on another statement is said to be a 
simple statement. 


In other words, a statement is said to be simple if it cannot be 
broken down into simpler statements, that is, if it is not com- 
posed of simpler statements. 


Consider the following statements: 

(i) 2 is an irrational number. 

(ii) The set of real numbers is an infinite set. 
(iii) 2+5<4 
All these statements are simple statements. 
COMPOUND STATEMENTS If a statement is combination of two or 
more simple statements, then it is said (o be a compound statement 
or a compound proposition. 

(i) “Roses are red and violets are blue” is a compound 


statement as it is composed of the statements ; “Roses are 
red” and “Violets are blue’. 

(ii) “The school works or a holiday is declared” is a com- 
pound statement as it is a combination of the statements: 
“The school works” and “ A holiday is declared”. 

(iii) “John is intelligent or studies every night” is also a 
compound statement as itis composed of the statements: 
“Yohn is intelligent” and “John studies every night”, 
The simple statements which form a compound state- 
ment are known as its sub-statements or components or 
constituents. 

Ifp, q, 7, .. are sub-statements of a compound statement 
S, then we write the compound statement as 


SP, 4u Ty oo): 


8.20 


EXAMPLE 1 Let p be the statement “x is an irrational number", q 
be the statement "y is @ transcendental number”, and r be the 
statement “x is a rational muamber iff y isa transcendental number”. 


Statement-1: ris equivalent to either q or p. 
Statement=2: ris equivalent to ~ (p< ~4) 


(a) 1 (b) 2 (c) 3 (d) 4 
Ans. (c) [AIEEE 2008] 
SOLUTION Wehave, 
r=(~pe 9) 
=> r=(pyvqg) atqy~p) le peag=(-pvagal-qy py 
= r={pvar~gviPvaar~P 
=> r= lpa-gvGa-Miv Pra~ PV GAr~P) 
= r=\(pa-gveyv cv @Ga~P)) 
= r= (pPa~gvGr-P) 
= yr =citherqgorp 


So, statement~1 is true. 
Statement=2 is 
~(p~ 4) 
~l-py-gawva) be peg = Cpvagacay Pl 
=~ (pagawpyg = PagvGPr~4) 
Clearly, this is not equivalent to r. 
EXAMPLE 2. Statement—1: ~ (p <> ~q) is equivalent to p <= 4. 
Statement—2; ~ (p +> ~ q) is a tautology. 


(a) 1 {b) 2 (c) 3 (d) 4 
Ans. (c) [AIEEE 2009] 
SOLUTION Let r, be the statement ~ (p<~ q). Then, 

ry = ~(pe>~9) 


sr =~{-py-gaipyg) be peqepy-Dagy Pl 
> =~ (PAMaAPyg 

=> ry = (PAQ)V(~PA~® 

= n=lpagy~pialprady~4 


EXERCISE 


This exercise contains multiple choice questions, Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one Sm 


1. Logical equivalent proposition to the proposition 
~ (py g)is 
(a) ~pa~q (b) =py~q ©) ~po~qg Gd) ~pon~q 
2. Let pand q be two propositions. Then the inverse of the 
implication p — q is 
(a) q>p (b) ~P>~4 () q>p (a) ~q>~p 
3. Letp and qbe two propositions. Then the contrapositive of 
the implication p > q is 
(a) ~q>~p (b)~p>~q (q>P (d) por 
4. If pand q are two simple propositions, then p — is false 


when 
(a) pis true and q is true (b) pis false and q is true 
(c) pis true and q is false (d) both p and q are false 


| 5, Ifp and q are two simple propositions, then p @ ~ qis true 
when 

} 

| 
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(pv=PAGY~=PIAIPY~DA GV ~q) 


=> n= 

= m= ltAGy~PIMey a4 
= ry = QV~P) APY 9) 

= n=939) 


So, statement~1 is true. 
Also, p <> q is nota tautology. So, statement-2 is false, 


Clearly, this is not equivalent to r. 
EXAMPLE 3. Statement-1: (p A~ q) A (~p. Aq) is a fallacy, 
Statement-2: (p39) A-4P-P ) is a tautology. 
(a) 1 (b) 2 (c) 3 (a) 4 
Ans. (b) 
SOLUTION We know thatp > 4 @~ Pv 4. Therefore, 

~qrop = ~(~q)V ~p > aVv~ Pp S~pyg ; 
Thus, (py > 9) = (~4 > ~P) 
So, statement-2 is true. 
Now, (p a~ q) ACPAD 

= (~qap)a(=p~9) 

= ~ga(panp)aq 

= ~GAcag 

=(-qagac 


cAcH=C 


So, statement-1 is true, 
Thus, both the statements are true and statement-2 isp 
correct explanation for statement. 

EXAMPLE 4 Let p and q be any two propositions. 
Statement-1: (p > q) qv ~p isa tautology 
Statement-2: ~ (~p aq) a (pv q) @ p isa fallacy. 
{a) 1 (b) 2 (c) 3 (d) 4 
Ans. (d) [JEE (Main) 2 
SOLUTION Do yourself 


(a) pand q both are true (b) both p and q ae 
(c) pis false and q is true (d) none of these 


6. For any three propositions p,q andr, the prope : 
(pq) A (q Ar) is true when 
(a) p,q, rare all false (b) p,q, rare all tt 


(c) p,q are true and r is false 
(d) pis true and q and r are false 
7. If p and q are two propositions, then ~ (p © 4) 5 


(a) ~pa-q (b) ~py 4 
(c) (PA~q)v (~paq) (d) none of these 
8. p A(q.A1) is logically equivalent to 


(a) pv (Ar) (b) (pagar 
(c) (Pygyyr (d) p> an 
9, ~(~p) opis . 

(a) a tautology (b) a contradict 
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(c) neither a contradiction nor a tautology 
(a) none of these SneR tan astantology: 
10, Which of the following is a proposition ? 
(a) Lama lion (b) A half open door i | 
(c) A triangle is a circle and 5 ue ionaee 1s a closed 
(d) Logic is an interesting subject ate 
11. Which of the following propositions is at 
(@) (~PY~DYPY~q) ——(b) (~pyv~q 
(c) ~pal~pv~@) (a) C eR LE v~q) 
12. Which of the following proposition is a ee ye ) 
@)-9>DYPr~) —— (b) Yq >Gr 
(c) PO QMvVPA~q) (d) a am i i e een 
13. one CAVES Boren is a contradiction? 
(c) (~ pag) al(~q) i ee eae 
= ~PAg)v (~q) 
14. pag pis 
(a)a utology (b) a contradiction 
os Seite pees n ora contradiction 
(d) none of these 
15. Which of the following is false ? 
(a) py ~pisatautology (b) ~(~ p) @ pisa tautology 
(c) |pA(P—- 4) }—> pis a contradiction 
(d) pA~pisa contradiction 
16. Given that water freezes below zero degree celsius. 
Consider the following statements : 
p : Water froze this morning ,q : This morning temperature 
was below 0°C 
Which of the following is correct ? 
(a) pand q are logically equivalent 
(b) pis the inverse of q (c) pis the converse of q 
(d) pis the contrapositive of q 
17. lfp,q, rhave truth values T, F, T respectively, which of the 
following is true ? 
(a) (p> gar (b) (PoOgacr 
(c) (PAgA(py” (d) q—> (pan 
18. If p> (qv 7) is false, then the truth values of p,4q,r are 
respectively 
(a) T,T,T (b) F,T,T (c) FEF 
19. The negation of the proposition q v ~ (p “ r)is 
(a) ~gv (Pan (b) ~qa(Pan 
(c) ~pv~qy~r (d) none of these 
20. Which of the following is logically equivalent top Aq? 
(a) p>~q (b) ~pv~9 O~P>~D (d)~(pa~9) 
21. Which of the following is logically equivalent to 
~(~p—q)? 
(a) paq (b) pa~q (¢) ~PAG (d) ~pr~4 
22. Which of the following is a contradiction ? 
(@) paga(~Py9) (b) py (PAD 
() pogoP (d) none of these ae 
23. The negative of the proposition : ‘If a number is divisible 
by 15, then it is divisible by 5 or aceyy, 
(a) If a number is divisible by 15, then 1 
by 5 and 3 et eae 
(b) A number is divisible by 15 and itis not divisible bys 
and 3 


autology? 


(d) T,F,F 


tis not divisible 


a pees 
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(c) A number is divisible by 15 and itis not divisible by 9 
ora 
(d) Anumberis not divisible by 15 oritis not divisible by 
Sand 3 
24. Consider the proposition ; "If the pressure increases, the 
volume decreases”. The negation of this propositions is 
(a) If the pressure does not increase the volume does not 
decrease 
(b) If the volume increases, the pressure decreases 
{c) If the volume does not decrease, the pressure does not 
increase 
(d) If the volume decreases, then the pressure increases. 
25. Consider the proposition ; “If we control population 
growth, we prosper’. Negative of this proposition is 
(a) If we do not control population growth, we prosper 
(b) If we control population, we do not prosper 
(c) We control population but we do not prosper 
(d) We do not control population but we prosper 
26. The negation of qv ~ (p ar)is 
(a) ~qv=(an 
(c) ~ga@ar) 
27. The negation of pa ~ (q Aris 
(a) ~pv@an (b) ~pv(-qv~n) 
(c) pv (an) (d) ~pa@yvnr) 
28. The contrapositive of (~p Aq) > ~? is 
(a) (PAqy>r (b) Pyar 
(c) roy ~4q) (d) none of these 
29. pq is logically equivalent to 
(a) pa~q (b) ~p>~4 
(c) ~q>~p (d) none of these 
30. Which of the following is logically equivalent to 
~ (peg)? 
(a) (PA~q)AGA~P) (b) pvq 
(c) (PA~qg)v GA~Pp) (d) none of these 
31. Which of the following is logically equivalent to 
~(~p—4q)? 
(a) PAq (b) pa~q (©) ~paqg @) ~pan4 
32. Which of the following is logically equivalent to (p Aq)? 
(a) pq (b) ~pA-q (©) pr~q (@) ~@>~4) 
33. The contrapositive of 2x+3=9 = x#4is 
(a) x=4 => 2x4+349 (b) x=4 = 2xn+3=9 
(c) x#4 => 2x4+349 (d) x#4 => 2x4+3=9 


34. The proposition (p> ~p) A(~ p> p)isa 
(a) tautology (b) contradiction 
(c) neither a tautology nor a contradiction 
(d) tautology and contradiction 

35. Consider the following statements: 


(b) <qvu(pan 
(a) ~qn~@ar) 


p:Ishall pass, q : Istudy 

The symbolic representation of the proposition "| she 

pass iff I study” is | 

(a) pq (b) q>p ©pr-q () pe 
36. The proposition p > ~(p A~ 4) is 

(a) a contradiction (b) a tautology 


(c) either a tautology or a contradiction 


(a) neither a tautology nor a contradiction 
37. ~ (pv q) v (~ pq) is logically equivalent to 


(a) ~p (b) p (c) 9 (d) ~q 
38. The negation of the compound proposition pv (~pvq)is 
(a) PA~qg)a~P (b) @A-gy~P 
(c) (pPA~g)vV~p (d) none of these 
39. Let p be the proposition ; Mathematics is interesting and 
let g be the proposition that Mathematics is difficult, then 
the symbol p 4 q means 


OBJECTIVE MATHEMATicg 


(a) Mathematics is interesting implies that Mathematic, 


is difficult 
{b) Mathematics is inter 
Mathematics 1s difficult eae | 
(c) Mathematics 15 interesting and Mathematics js dit 
ficult 
Mathematics is inter 
the proposition (pA~q)—> ris 
(b) ~Pp¥q>~r 
(d) none of these 


esting implies and is implieg by 


(d esting or Mathematics is difficyy J 

40. The inverse of 
(a) ~r>~PYv4 
(c) ra pan4d 


— 


Answers 
“ fe 22. (a) 23: (b) 24. (c) 25: (©) 26. (c) 27. (a) 28. (6) 
L (a) 2) 3.) 4@ 5) 6) 7 © ae a BON Grate) COO 0 


8. (b) 9. (a) 10. (c) 11. (a) 12. (c) 13. (©) 14. (a) 
15. (c) 16. (a) 17. (d) 18. (d) 19. (b) 20. (c) 21. (d) 


36. (d) 37. (a) 38. (a) 39. (c) 40. (b) 


CHAPTER TEST 


Each of the following que 
1. Which of the following sentences is a statement? 
(a) AArushi is a pretty girl 
(b) What are you doing? 
(c) Oh! It is amazing 
(d) 2 is the smallest prime number 
2. The property ~ (pag) =~py~qis called 
(a) associative law (b) De morgan’s law 
(c) commutative law (d) idempotent law 
3. When does the inverse of the statement ~ p = q results in 


(a) pand q both are true (b) pis true and q is false 
(c) pis false and q is false (d) both (b) and (c) 
4, Which of the following is a contradiction? 
(a) pvq (b) pag (c) py =p 
5. In which of the following cases, p = q is true? 
(a) pis true, q is true (b) pis false, q is true 
(c) pis true, q is false (d) none of these 
6. Which of the following is equivalent to p = q? 
(a) p>q (b) q=>p 
(c) P= gQagq=p) (d) none of these 
7. Which of the following pairs are logically equivalent? 
(a) Conditional, Contrapositive 
(b) Conditional, Inverse (c) Contrapositive, Converse 
(d) Inverse, Contrapositive 
8, Which of the following is contingency? 
(a) py ~p (b) paqg=pvq (c) pA~q (da) none of these 
9. The statement p v q is 
(a) a tautology 
(c) contingency 


(d) pa~p 


(b) a contradiction 
(d) none of these 


sstions has four choices (a), (b), (c) and (d) out of whi 


ch only one is correct. Mark the correct choice. 

(a) a tautology (b) a contradiction 

(c) both a tautology and contradiction 

(d) neithera tautology nora contradiction 

12. What are the truth values of (~ p= ~q) and ~(~p=9) 
respectively, when p and q always speak true in any argy: 
ment? 
(a) T,T (b) F,F (c) T,F (d) ET 

13. If truth value of p v q is true, then truth value of ~p aqig 
(a) false if p is true (b) true if p is true 
(c) false if q is true (d) true if q is true 

14. If pandq are two statements, then pv ~(p>~q) i 


equivalent to 

(a) pA~q (b) p (c) 4 (d) ~pa 
15. The contropositive of the statement ~ p = (p A~q) is 

(a) p> (~pv 9) (b) p= (P49) 

(c) p= (-PAq) (d) ~pvq=p 
16. ~[~-pa(pegl= 

(a) pyq (b) gap =) T (d) F 


17. Ifa compound statement r is contradiction, then the tril 
value of (p> q) Ar ap [p=-~ ris 


(a) TM (6) Fs (c) TorF (d) none of these 
18. When does the value of the statement p (ar) @(rA 
become false? 


(a) pisT,qis F (b) pis, ris F 

(c) pis F,qisFandrisF (d) none of these 
19. If p always speaks against q, then p => p v ~q is 

(a) a tautology (b) contradiction 

(c) contingency (d) none of these 


20. Which of the following connectives satisfy commutall 


10. Which of the following is a tautology? law? 
(a) pag (b) pvq (c) py ~ d he . 
11. The statement p= pv qis f ee Ace @r by © (d) all the above 
' Answer 
a army amelie OIG) eK 15. (d) 16. (a) 17. (b) 18. (d) 19. (a) 20. (A) 


8. (c) 9. (c) 10. (c) 11. (a) 12. (c) 13. (a) 14. (b) 


Solutions of Exercises and Chapter-tests are available in a separate book on 


"Solutions of Objective Mathematics". 
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1. INTEGRAL POWERS OF Iota () 
Euler was the first mathematician to introduce the symbol i 
(iota) for the square root of — 1 with the Sana 
also called this symbol as the im aginary 
Positive integral powers ofi: We have. — 
? f Nh 
i=v-1 


property i2 =~]. He 
unit. 


i? = —j, r = T xT = ~i,i4 = (i*)* = (—1)* =] 


he value of i" for n> 4 is i” where » jc eR 
The SV, where r is the remainder when n 


is divided by 4. 
Negative integral powers of i : By the law of indices, we have 
3 7M ioe 
rosy | 1 r 3 Ala 1 1 
ieee ewe, inte t 1 
1 it , j2 = 1 1 
FW (cst ies ae eee? as CO 
Lith Maer a teehee fi ff etme oy 
a aaa eo a 


Ifn>4,then -" = - where r is the remainder when n is 
divided by 4. 

NOTE ;° js defined as 1. 

ILLUSTRATION 1 Ifi=\V-—1 and ne N, then 


eit h yt 4 i" *3 is equal to 
(a) 1 (b) i (c) (d) 0 
Ans, (d) 


SOLUTION We have, 
fg tt hg mr? y ets _ pq £i4i74+P)="0+i-1-)=0 


ILLUSTRATION 2 I[fi= V—1, then {i"+i-":ne Z) is equal to 


(a) {0,2} (b) {0,—2} (c) {0,—2,2} (d) {0,—2i} 
Ans. (c) 
SOLUTION We have the following cases: 


CASEI] When n=4m,m € Z 
In this case, we have 


ay Ni alse FL 
pt = fm = ("= Landi es jt males : 


CASEI Whenn=4m +1, me Z 
In this case, we have 


ion of novaPDF was us: 


19 | 


COMPLEX NUMBERS 


pu sd4m+) «dom: “ . 

amet = (4"i) =i and, i = 2 LP Lj 
at 
t 1 


"= j-i=0 


re Ss i 
CASEIN When n=4m +2, me Z 
In this case, we have 


fs pm ny foo (ay 2 = iz = 


P+" = (-1)+(-1) =-2 
CASEIV When n=4m +3, me Z 


In this case, we have 
on m+3 “nt 3 ; . ' 1 1 5 
if = (')" 8 = % = -iand,i7" = Esp i 
i i 


. Meir" = Ci)+) =0 
Hence, S = {—2,0, 2} 


13 
ILLUSTRATION 3 The value of &(i"+i"**), where i=VY=1 
i | 
equals 
(a) i (d) 0 


{IIT 1998) 


(b) i-1 (c) -i 
Ans. (b) 
SOLUTION 

13 

Ec" + puray 
tel 

13 
= di"+ 
nel 


We have, 


13 
y i" +1 


n=1 


ILLUSTRATION 4 If is an odd integer, then (1 + ie" + (=i) 
is equal to 


(a) 0 (b) 2 (c) —2 (ad) none of the 
Ans. (a) 
SOLUTION Wehave, 


a +i" +e)" = (+r Harr 
2: (2i)" + (= 2i)" = non i" its iy" 


s oe" (i rg 2p") <cft) [-. niso 


COMPLEX NUMBERS 


> 
~ = Ay oa ao 
P = 4z) <2 cos 2 => p = 


= : 
49 cos? & 
Hence, statement-1 is true. 2 
q EXAMPLE 12 Statemen 
_ Sz +i 
2z+3+44i 
Statement—2; The locus Of @ point equidist, 
is a straight line representing the 
segment joining the given points, 


1: The locus of yo; 
oy 7 € locus Of point = Satisfyine 
= 5 'S @ straight line. st 


Bx ch 


a int from two fixed points 
perpendicular bisector Of the 


, @1 (b) 2 ms 
Ans. (a) 9's (d) 4 
SOLUTION Clearly, statement-2 is trie 
3z +i 3 = 
We have, Dz4344i| => 
3 3 
7 => paneg = Zi + 2 
1. Suvers* 
=> 2-(0-33] = 2-(-3-21) 
. = zis equidistant from| 0, 2 5] and | Sshx 7») 


Gan nocus of 748 a straight line, [Using statement-2] 


EXAMPLE 13 Statement—1: Ifa, b, c are distinct real numbers and 


w (# 1) is a cube root of unity, then a+ bw + cw" Ee 

aw +b+cw 
Statement-2: For any non-zero complex number z, \z/z| =1 
(a) 1 (b) 2 (c) 3 (d) 4 
Ans, (b) 
SOLUTION We have, 


1 1 
aw? +b+cw = a (aw? + bw + cw") a (a+ bw + cw") 


=> atbwt+ew? =w (aw? +b + cw) 
a 
BEDWH CW) iy) = 1 


aw +b+cw 


EXERCISE 


estions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correct. 


This exercise contains multiple choice qu 


1. Which of the following is correct? 
(a) 1+i>2-i (b) 2+i>141 
(ce) 2-i>1+i (d) none of these 
2. Ifa=2i, then which of the following is correct? 
a) a=1+i (b) a=1-i 
Q a=- (V2) i (d) none of these ; 
3. Let z,,Z, be two complex numbers such that z; +2) an 


2; Z) both are real, then 


@) 3 =-m 0) 1=2 O4* =%, | \(d) a Za 
4. If the complex numbers 2,2, 23 aF€ in AP, then they 2 a 
(a) circle (b) parabola (c) line —(d) ellipse 


So, Statement—1 is true. 
or any non-zero complex number z, we have 
z, F 


Zz 


> 
< 


2 Z| =! (cals 


50, statement? j 
, Statement—2 is true, But. iti ‘ 

» rue, but, itis nota correct explanation fo: 

statement-1. - a correct explanation for 


E14 Letz 


arg {2 


bea unimodular complex number. 
Peay / 
2° +2 = arg (z) 


Statement-2: z 


(a) 1 ‘0s (arg z) ~i sin (arg z) 


(b) 2 c) 3 rc 
Ans. (d) {c) (d) 4 
SOLUTION Wehave, |z| =1. 


2 = cos @ +1 sin 6, where 6 = arg (z) 


z= Cos 0 —1 sin 8 = cos (arg (z)) — isin (arg z) 
So, statement-2 is true, 


=>. 


Now, arg (27 +2) = arg (cos 20 +i sin 20 + cos 0 -i sin 0) 
1/ Sin 20 = sin 0 é 

cos 20+ cos 0 
So, statement-1 is false. 
EXAMPLE 15 Let z and w be complex numbers such that 
| z| = | w | and arg z denote the principal argument of z. 


= tan- anal 0) 0 1 
tan tan [tan 2) 5 arg (2) 


Statement-1: Ifargz+argw = 1, thenz = —w 

Stagement-2: | z| = | w | impliesarez—argw = 1. 

(a) 1 (b) 2 (c) 3 (d) 4 

Ans, (c) {AIEEE 2012] 


SOLUTION Letz=r(cos 8 +isin 0) and w=r (cos © +i sin @). 
Then, 
arg (z) tare (w= => O+0=n => 0=n-O 
z=r(—cosa+isin @)=—r (cosa—isina)=— | w | 
So, statement-l is true. 
Clearly, | z | = | w | need not imply that arg (2) — arg (@) =, 
because if we take z= and w=~i, then |z| = |w|. But, 
arg (z) = arg (@) =arg (i) —arg (1) =O4% 
Hence, statement-1 is true and statement-2 is false. 


n 
, l+i : 
5. The smallest positive integer n for which te =lis 


(a) 3 (b) 2 (c) 4 (d) none of these 
[JEE (WB) 2006] 

6. The locus of the point z satisfying arg (Fa =k, 

where k is non-zero real, is 

(a) acircle with centre on y-axis 

(b) acircle with centre on x-axis 

(c) astraight line parallel to x-axis ae 

(d) a straight line making an angle of 60° with the x-axis, 
7. If Nx +iy =+(a+ ib), then \-x - iy is equal to 

(a) £ (b + 14) (b) + (a—ib) 


(c) + (b — ia) (d) none of these 
8. The locus of the points z Satisfying the condition 
z=1)_2. 
lenis 


(a) parabola (b) circle 
(c) pair of staight lines (d) none of these 
9. If (V3 +i)? =a +ib, thena and bare respectively 
| (a) 128 & 128V3 (b) 64 & —643 
(c) 512 &-512 v3 (d) none of these 
10. If Re | an 8! = 0, then z lies on the curve 


(a) 7+ +6x-8y=0 (b) 4x-3y+24 = 0 


(c) 7 +y*-8 =0 (d) none of these 
EiNe = ty (NS TY 
11. If 2-5 + 3} (3g ] then 
(a) Re(z) = 0 (b) Im(z) = 0 


(c) Re(z) > 0, Im(z) > 0 (d) Re (z)> 0, Im (z) <0 


12. Ifz=x+iyandw= 28 then | w | = implies thatin the 
complex plane 
(a) zliesonimaginary axis _—_(b) z lies on real axis 
(c) zlies on unit circle (d) none of these 
13. Let 3-7 and 2 + i be affixes of two points A and B in the 
argand plane and P represents the complex number 
z=x+iy. Then, the locus of Pif |z-3+i| =|z-2-i| is 
(a) circle on AB as diameter 
(b) the line AB 
(c) the perpendicular bisector of AB 
(d) none of these 
14. POQ is a straight line through the origin O. P and Q 
represent the complex numbers a+ib and c +id respec- 
tively and OP = OQ. Then, which one of the following is 
not true? 


(a) |a+ib|=|c+id| (b) at+b=c+d 
(c) arg (a+ib)=arg(c+id) (d) none of these 
15. Ifz, =a+ibandz,=c +i dare complex numbers such that 
| 2, | =| 2 | =1 and Re (z, Z,)=0, then the pair of com- 
plex numbers w, =a+icand w,=b+id satisfy 
(a) | w,|=1 (b) | w, | =1 
(c) Re (w; @)=0 (d) all of these 
16. Letz, andz, be twocomplex numbers such that z, #z, and 
| 2, | = | 2 |. If, has positive real part and z, has nega- 
2) +2, 
eTimaa 
(a) cannot be zero (b) is real and positive 
(c) is real and negative (d) is purely imaginary 


[si cobs cos Fi 


tive imaginary part, then 


6 
17. The value of Dy 
kel 


7 eT 


(a) -1 (b) 0 (c) 1 (d) i 


18. The equation bz+b2=c, where b is a non-zerg C 


OMe, 


constant and c is a real number, represents 
(a) acircle (b) astraight line 
(c) a pair of straight lines (a) none of these 
19. If |a;| <1, 4,20 for i=1,2,....,;1 and i 


(a) equal tol (b) less than 1 
(c) greater than 1 (d) none of these 


20. For any two complex numbers Z;,2) and any two 
numbersaandb, | az,-—bz» | +4 | bz +az, (2 al 
(a) (a+b) (12y]7 + 12217) 
(b) (@ +B) (| 2; |? + | 22 |?) 
() @ +b) (| 21 +1 21) 
(d) none of these VEE (WB) 2097 


21. Common roots of the equations 2422742 Z+1=9 ang 
71985 5 7100 14 =O are 


(a) w, w (b) 1,w,w* (c) -1,w,u* (d) == 

22. If z, and z, are two complex numbers such that 
vA — 

5 = = 1, then which one of the following isnottrye) 


(a) |z,]=1,|z|=1 (b) z,=C°0eR 

() m=¢%0ER (d) all of these 
23. The points representing cube roots of unity 

(a) are collinear 

(b) lie on a circle of radius V3 

(c) from an equilateral triangle 

(d) none of these 


24. If z; and 2, are two complex numbers such that 


24 7 24 fa 
24% =1, then 
(a) z}=kz,keR (b) z)=ikz,,keR 
(c) 2; =2, (d) none of these 
25. If 2), 2 are two complex numbers such that | ee | =1 
1 
and iz, =kz) where ke R, then the angle between 2, =) 
and 2, +z is 
sqifeneik 2k 
+1 (b)) tan 1-# 
(c) -2tan™!k (d) 2 tan” 'k 


26. If » is a positive integer greater than unity and 25? 
complex number satisfying the equation 2” = (z + 1)", thes 
(a) Re(z) <0 (b) Re (z) > 0 

(ce) Re(z) =0 (d) none of these 

27. If n is a positive integer greater than unity and 218" 
complex number satisfying the equation 2" = (2 + 1)’: 


(a) Im (z)<0 (b) Im (z)>0 
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re OBJECTIVE hyp, 

50. If the complex numbers 2, =a +i, z= 1+ ib, z,=0 form 59. Let z be a complex number {not lying on Karis 
the vertices of equilateral triangle (a, b are real numbers mum modulus such that | z+ =1. Then 
between 0 and 1 ), then ; , 
(aa e1 pe v3 (b) a=2-V3, b=2-N3 (a) Im (z)=90 (b) Re (2)=9 

5 (c) amp (2) = (4) none of 
(c) a=172, b=3/4 (d) none of these 60. The maximum distance from the origin of Coon 5 
Tdi. 
51. If wis a complex cube root of unity, then the value of the point z satisfying the equation | 241} _ a 
a+bw+cw? a+bw+cw. 1 1 pee 
} is Na 
CHawtbw? b+ cw+awe 9 [Ne es a) 4 2 
(a) 1 (b) 0 ce) 2 (d) -1 Rp ere 
) ( (c) Va? + 44 a| (4) none of 
52. Ifa, b, cand u,v, ware complex numbers representing the a é 


vertices of two triangles such that ¢=(1—r)a+rb and 61. The expression oy flog (4 ‘ | reduces tg 


w= (1—r)u +rv, where 7 is a complex number, then the at ib 
two triangles ab 2ab j 
ie Rae (a) = ae NG ere) Qo (dj — 
(a) have the same area (b) are similar ae + a — a ~ er 
(c) are congruent (d) none of these 62. The complex numbers z,, 2, 23, 24 taken jn pep 
53. Ifz=re then | = | is equal to the Argand plane represent the vertices of a par : 
iff 3 
~rsind ~rsin 0 —roos 0 205 0 
fa) ern (OV ieee (c)neicusen (a) reguce (a) 2 +2, =2 +2, ©) 2) +2,=28 
54. Ifa complex number z lies in the interior or on the bondary (c) z)+2=2534+72, (d) none of thea 
ofa circle or radius 3 and centre at (— 4, 0), then the greatest sn) é Leora : es 
and least values of | 2 +1 | are 63. The locus of the points representing the complexny 
{a) 5,0 (b) 6,1 (c) 6,0 (d) none of these z for which | z |-2= | 2-1 |=) 24 3i| =0ig 


a) acircle with centre at the origin 
8 


55. Let z, and 2 be two complex numbers such that (b) a straight line passing through the origin 


= Gd 


A 2 a Then ({c) the single point (0, -2) (d) none of a6 
my : _ > (l-iNTY'  (-1 109 
(a) z,, Z> are collinear 64, For n=6k,k € Z, DS | | 7 |. 
(b) z,, 2) and the origin form a right angled triangle value 
(c) 2,, % and the origin form an equilateral triangle (a) -1 (b) 0 (c) 1 (dj 
(d) none of these 65. The product of all values of (cos a +i sin a) ig 
56. If z), Z>, 23 be vertices of an equilateral triangle occurring (a) : rain (b)_ cos + isi ve 
in the anticlockwise sense, then Scop ocet situs = +C4HiS (A) cos 5 a+ i singe 
> Virose 1+C+is , 
(a) 27 +27 +2z,7= 2 (21 2 + 2 2 + 2 2) 66. IfC"+S°=1, then 1+C-i6 ‘equal to 
(b) 1 eee he lee we 0 (a) C+is (b) C-iS (c) S#ic d 
qty B+% B+ 2; 67. The centre of a square ABCD is at z = 0. The alti 
vertex A isz,.’ affi id of thet 
(c) 4 + wz, +wz,=0 (a) noneof these ae ye ‘S21, Then, the affix of the centroid of 
57. Let z be a complex number satisfying | 2-5 i | S1 such alts 2) 
that amp z is minimum. Then, z is equal to (a) 2 (cos nti sin x) (b) 3 (cose 
26 . 24i 24 2N6i Zz 
(a) hte (Dy pect ae ¢) 2,)cos = tisin= “1 cos =H 
5 5 5 5 (c) z, cos 5 tisin 5 (d) 3 | C085 
() 2x6 é au (d) moneorthess 68. The number of solutions of the system of ® 
ie Re (z’)=0; | z | =2 is 
58. If z—257 | $15, then {a) 4 (b) 3 (c) 2 
| maximum oe (z)— minimum amp (2) |= 69. The vector z =~ 445 jis turned countercloc 
Silix a 3 
(a) cos i 5| (b) % = 2cos i “5 an angle of 180° and stretched 1 times. Thes 
i (3 tg Wee number corresponding to newly obtained veclOf 
c) > + cos” >| = d) sin” | =| = cos"! | 2 15, 15, one! 
(c) 5 + cos [5] (d) 5] cos [5] @) 6-2 i (b) -64 i () 6+ 51 (a) 
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‘COMPLEX NUMBERS 


70. The value of [v2 {cos (56" 15’). 
(a) 4% (b) 8 
71. Find the complex number z sa 
z-12)_5 |z-4 
z—8i| 3 |z—-g| =1 
(a) 6 (b) GE8F (c) 648; 6% 170<(a) none Gt thexe 
72. The vertices B and D of a Parallelogram are 1— Me 4 
the complex number representing Ais SANA ee DL), 


+i sin (56° 15’) }}® is 
(c) 16: (@) 16: 
lisfying the equations 


* elle 5 2; 3 
Sty. (a) 5 ONES Ar (CVG Aa May soda 
: 73. If for complex numbers z, and 2y arg (z;)—arg (z>)=0 


then | 2; —2> | is equal to 
(a) [2141 +1221 &) | zp] =12| 
() | la!l-l21 | (d) 0 
fon | =at+ib and >... 1 
74, The join of z;=a+ib ae orto + 7p Passes through 
(b) z=1+70 (¢) z=04; (d) z=1+4i 
95, Uf 24, Zp, Zz, Z4 are the affixes of four points in the Argand 
plane, and zis the affix of a point such that 
[2s21 =| 2-22] = |2=z3 | = | 2-2, |, 
then 21,23, 23,Z4 are 


(a) concyclic 
{c) vertices of a rhombus 


{a) origin 


(b) vertices of a triangle 
(d) ina straight line 


8 
76. The value of > [sn 28 + icos 75°} is 


rel 
(a) -1 (b) 1 (c) i (d) -i 
77, Nf 24,2, 24, ...,Z, are m nth roots of unity, then for 
k=1,2,..,0 
(a) | 1 =k 12,41 | (b) | 241 1 =k | 2 
[er 1= 121+) 411 @ 11H) a1! 
78, If z;,2 and Z,,2Z, are two pairs of conjugate complex 


2) 2 " 
numbers, then arg 24 + arg 2, equals 


(a) 0 (b) 2/2 (c) 3/2 (d) x 
79, If | 2, | = | z,| and arg (z,) +arg (z) = 0, then 

(a) z,;=z, (b) 4, =% (6) 2;=1 (d) none of these 
80. If one vertex of a square whose diagonals intersect at the 
} origin is 3 (cos @ +i sin @), then the two adjacent vertices 
s are 
(a) £3 (in 0 - i cos 0) (b) + (sin 0 + {cos 0) 
__ (0) (cos @-isin 0) (d) none of these 
)"} 81. The value of z satisfying the equation 
: logz + logz* +... + logz" = 0, is 


bl A Ce pct NT ay ee Drs 
4 f (0) cos en tS Gedy 

ig ey 4mm _.. Amn m = 1,2). 
s Y een (+ 1) isin (i+ 1) s 


sion of novaPDF was used to create this PL 


82. 


\ oy. AMER Z Auten 
(c) sin- saree icos4 5 =, 7 ead Bay np 
(a) 0 


If | 4 \|=| 2 |=...=| z, | =1, then the value of 
| 2 +25+...+2, |, is 


tn | 1 
(a) n (b) | Este : ++ ! | (c) 0 (d) none of these 
mt hers? zy | 


83. Ifw (# 1) bea cube root of unity and (1 + w)’ = A+ Bw, then 


A and B are respectively the numbers: 


(a) 0,1 (b) 1,1 (c) 1,0 (d) -1;1 
84. If w (#1) is a cube root of unity, then 
1 l+i+u* w* 
1-i =a | we—1 equals 
=t = to 1) <1 
(a) 0 (b) 1 (c) i (a) w 
[AIEEE 2002] 


85. Letz and wbe two non-zero complex numbers such that 
|z| =| w | and arg (z) + arg (w) =. Then, z equals 


yaw (b)-w ©) w (a) -@ 
[AIEEE 2002] 


86. Ifz 40 be a complex number and arg (z) = 7/4, then 
(a) Re (2) =Im (2) only (b) Re (z)=Im(z)>0 
(c) Re (2*) =Im (z*) (d) none of these 

87 (1+i)°+(1-i)°= 


(a) 28 (b) 2° (c) 2! C08 (da) 28 COS 3 
88. The smallest positive integer n for which 

(1+i)"=(1-i)"is 

(a) 4 (b) 8 (c) 2 (d) 12 
89. If « and are different complex numbers with | f | =1, 

hon |-B= 1; 

then 1-ap is equal to 


(a) 0 (b) 1/2 (c) 1 (d) 2 
90. For any complex number z, the minimum value of 
| z|+|2z-1 | is 


(a) 1 (b) 0 (c) 1/2 (d) 3/2 
91. If Feacee, the modulus and argument form of 


(1+ cos 2 ct) + isin 2 mis 

(a) —2. cos a {cos (1+ &) +i sin (n+ @)} 
(b) 2 cos & (cos & + isin a) 

(c) 2.cos & {cos (= &) +i sin (= o)) 

(d) —2 cos & {cos (mn — @) + isin (nm —@)} 


92. If the roots of (2—1)" =i (z + 1)" are plotted in the Argand 


plane, they are Aaat 
(a) ona parabola (b) coneyclic 
(c) collinear (d) The vertices of a triangle 


93. Area of the triangle formed by 3 complex numbers 
1+i,i=1, 2iin the Argand plane is 


(a) 1/2 (b) 1 (c) V2 (d) 2 


IINOUT 1 


9.72 
94. 1f w is a complex cube root of unity, then 
(l-w+w*)?+(1 —w+w)?= 
(a) 0 (b) 6 (c) 64 (d) 128 
[JEE (WB) 2008) 


95. The locus represented by the equation |z—1]| = |z—i| is 
(a) a circle of radius 1 
(b) an ellipse with foci at 1 and —i 
(c) a line through the origin 
(d) acircle on the line joining 1 and —/ as diameter 
96. Ifz=i log (2 - V3), then cos 2 = 
(a) i (b) 2i (c) 1 (d) 2 
97. If a=cosa+isina, b=cosB+isinB, c=cosy+isiny 
and 2+ 4.4 = 1, then 
cos (B= y) + cos (y— a) + cos («= B) is equal to 
(a) 3/2 (b) -3/2 (©) 0 ya 
98. If z;, 25, Z, are vertices of an equilateral triangle inscribed 
in the circle | z | =2 and ifz,;=1+\3, then 
(a) 2; ==2, z,=1-i\8 (b) z,=2, z=1-iN3 
(©) 2=-2, 3=-1-i\8 (d) 2=1-1N3, B=-1-13 


99. The general value of @ which Satisfies the equation 


(cos (2n—1) 0 +i sin (2 —1) 6)=1is 


rm (r—1)x (2r+1)x 27k 
(a) > (b) aia (c) Sea (d) = 7 
100. Ifzisacomplexnumbersuch thatz 4 0and Re (z) = 0, then 
(a) Re (27) =0 (b) Im (24) =0 
(c) Re (z*) =Im (2?) (d) none of these 
101. Ifz+z'=1, then z!™ +2"! is equal to 
(a) i (b) =i (c) 1 (d) -1 


102. Let A, B and C represent the complex numbers Z;, Z5, 23 
respectively on the complex plane. If the circumcentre of 
the triangle ABC lies at the origin, then the orthocentre is 
represented by the complex number 


(a) 2; +2,-2, (b) 2) +25-2, 
(c) 23 +2) —2 (d) 2% +2) +2, 


103. Number of solutions of the equation z*+ | z |* = 0, 
where z € Cis . 
(a) 1 (b) 2 () 3 (@) infinity many 
104, The number of solutions of the equation z* +2=0 is 
(a) 2 (b) 4 (c) 6 (d) none of these 
105. The centre of a square is at the origin and 1 +/ is one of 
its vertices. The extremities of its diagonals which does 
not pass through this vertex are 
(a) 1-1, -1+i (6) 1-1, -1-7 
(c)i=1+i, -1=1 (d) none of these 
106. Let z and w be two complex numbers such that | z | <1, 


| w| sland | z+iw|=|z-iw|=2.Then,zequals — 


a Hanarata DME flac unihni¢ ‘ 
9 generate PDF files Itnou > FIC 


(cos 8 + isin 0) (cos36 + isin3.8) (cos56 + isin 5@) ... 


(a) lori (b) ior—t = (c) lor-] 
107, The system of equations | z+1=i | =y7 and 
has 
(a) no solution {b) One Solution 
(c) two solutions (d) none of gh, 
408. The triangle with vertices at the Points 
(1 a i) zy +i 4) is 
(a) right angled but not isosceles 
(b) isosceles but not right angled 
(c) right angled and isosceles 
(d) equilateral 
109. Let wand fi be two fixed non-zero complex num 
‘z’ a variable complex number. If the lines «34 Psi 
and $B z+6hz—1=0are mutually perpendicular then,» 
(a) aB+aB=0 (b) aB-ap=0 
(c) aB-aB=0 (a) aB+ap=o 
110, The centre of a square is atz=0. Ais z,, then the con. 
of the triangle ABC is nd 


i 
my 
bz ie 


a, 


oe mutt 
(a) 2, (cos m £1 sin 7) (b) 371 (cosn+ ising) 


ml Tt 
(d) 5 2z, [consi z 
31 2 tins 


111, Ifz=x+iy, then the equation 22-1 


marae eee th 
(c) 2, [cos 7 t isin | 


=m does nok rep. 
resent a circle when m = 


(a) 1/2 (b) 1 (c) 2 (d) 3 
112. Ifx*-2xcos0+1=0, then x7" ~ 2.2" cos 1 0+1 is ud 
to 


(a) cos2n@ (b) sin2n® (c) 0  (d) noneofts 


113. Ifp*-p+1=0, then the value of p” canbe 


(a) 1 (b) -1 (c) 0  (d) none ofthe 
2" (1+i". 
114. If Z; then ———$—$—_—- + -——_—— ual t 
née Z, then ai + ri lies equal to 


(a) 0 () 2 (©) f+ernile (d) none of the 
115. If arg (2; z)=Oand | z, | =| z | =1, then 
(a) z+2)=0 (b) z,Z, = 1(¢) z,=% (d) noneolthet 


116, If ® is a complex cube root of unity, then 
__ +" -( =i" ; 
a wre oy ie zz 402) is equal to 
(a) 0,ifnisaneveninteger (b) 0 for all ned 
(c) 2"~ "i forallne N (d) none of these a 
117, If z is a complex number satisfying 2+ zhehe % 
z' +27" ne Nhas the value 
(a) 2(~1)", when 1 is a multiple of 3 
(b) (—1)"when n is nota multiple of 3 
(c) (~1)"* ‘when mr is a multiple of 3 
(d) Owhen nis nota multiple of 3 


; 
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OBJECTIVE 1, 


9.74 MATHE MAT. 
Answers 


1,(d) 2a) 3.(b) 4.(c) 5.) 6.(a) 7.(c) 71.(c) 72.(b) 73.(c) 74-(@) 75.(a) 76.(d) 7 
8.(d) 9.(c) 10.(a) 11.(b) 12.(b) 13.(c) 14.(a) 78.(a) 79.(b) 80.(a) 81-(a) 82.(b) 83.(b) gq a 
15.(d) 16.(d) 17.(d) 18.(b) 19.(b) 20.(b) 21. (a) 85.(d) 86.(b) 87.(b) 88.(c) 89-(c) 90. (a) 97 e 
22.(d) 23.(c) 24.(b) 25.(c) 26.(a) 27.(d) 28. (a) 92. (b) 93.(b) 94.(d)  95.{€) 96. (4) 97. (d) og 
29.{a) 30.(a) 31.(d) 32.(a) 33.(d) 34.(d) 35. (a) 99. (d) 100. (b) 101. (d) 102. (d) 103. (d) 104. (b) 105, (, : 
36. (a) 37.(b) 38.(c) 39.(c) 40.(c) 41.(c) 42. (a) 106. (c) 107. (a) 108.(c) 109. (d) 110. (d) 111, (c) 12.6, 
43.(b) 44.(b) 45.(c) 46.(b) 47. {c) 48.(c) 49. (a) 113. (d) 114. (d) 115. (c) 116. (a) 117. (a) 118. (6) 149 gy 
50.(b) 51.(d) 52.(b) 53.(a) 54.(c) 55.(c) 56.(c) 120. (a) 121. (d) 122. (c), 123. (b) 124-(d) 125. (a) 126 a 
57.(a) 58.(b) 59.(b) 60.(c) 61.(b) 62.(b) 63. (c) M27 (BY ARB eB) IASB) 120: Se) 23 7> (0) 9220) ee 
64.(d) 65.(c) 66.(a) 67.(d) 68.(a) 69.(a) 70.(c) 134. (b) 135. (c) 136. (b) 


CHAPTER TEST 


Each of the following questions has four choices (a), (b), (c) and (d) out of which only one ts correct. Mark the correct choice, 


oes 
a 
— 


1, The locus of the centre of the circle which touches the n @ + ay)? by {i (+1) 2 
circles |z-z,| =aand|z-z,| =b externally (a) (b) DGk | S 
(z, z; and zy are complex numbers) will be 2 
pert 1) d 
(a) anellipse (b) a hyperbola (c) mo (d) none of these 
(c) acircle (d) none of these .) 1 1) y 
2, For positive integers 7), 5 the value of the expression Pie: yaluelon Wie) ee Bree l is | f pee : | 
(1 +i) + (1 + PY + (1 + P)"2 + (1 + 77)", where i= V-1 is Tees od 1 1 rf) | 
a real number if and only if 2 ht 2 +(3 :: a? ‘3 2| yiesesa [cu a" + “f » Where 
ini empe es OSE ee wis an imaginary cube root of unity is } 
C) %, = d) 1, >0,1,>0 
(c) my = ny . (d) 1, 2 a) 2 (n* +2) (b) n(n? —2) 
3. The modulus of ¥2 i — V=27 is 3 3 
(a) 2 v2 (c) 0 d) 22 2 
©) 1+ ‘¢) (c) i oe 3) (d) none of these 
4. The triangle formed by the points 1, - l andi i as vertices 
| v2 10. The condition that x"*!-x"+1 shall be divisible} 
. in the Argand diagram is po eee la that ¥ 
| ; ee a s 
/ (a) see ee Seon (a) n=6k+1 (b) n=6k-1 
. (c) isosceles (d) right-angled (c) n=3k+1 (d) n=3k-1 
5. The value af(i2 8) +f = aa is 11. The expression (1 + i) 1+ (1+i°)'? is real iff 
(a) 2 (b) - () 1 (d) 0 (a) ny = Mp (b) mn, = 4r+(-1)'m 
6. If «+i B=tan™ (z),z=x+iy and «is constant, the locus (c) my = 2r+(-1)' ny (d) none of these 
| obs 61° =3i 4 
: (a) x2+y?+2xcot2a=1 (b) cot2a@+y)=1+x id 3 -1 = x+ iy, then 
(c) xe+y+2ytan2a=1 (d) x 4+¥42xsin2a=1 50° a3. 84 
7. If cosA+cosB+cosC=0, sinA+sinB+sinC=0 and 
a) X=9, Y= = = 
A+B+C=180", then the value of s a des nh » SNe 
cos 3A+cos3B+cos3 Cis aM Yas (d) none of th 
; b) -3 oF (a) 0 13. The centre of a square ABCD is at z = 0. A is 2, then 
(a) centroid of the triangle ABC is 
8. The value of the expression x FF 
(a) z (cosmtisin x) (b) 3 (cosmtisin n) 


2(1 +71) (1 +wi)+3 (2+) 2+) +4 (3 + 2) (3+ w*) 


] +w?*), where w is an imagina a 
‘ a shines oe eet (c) 2 (cos t/2 ti sin n/2) (d) 3 (cos m/2 £15" 
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31. Ifz be a complex number, then ; ae 
| 2=3-47 |*+ | z+442i |*=krepresents a circle, if k is 
equal to be 
(a) 30 (b) 40 (c) 55 ORS 
32, In the argand plane, if O, Pand Q represent respecayely 
the origin O and the complex numbers z and z + iz respec 
tively, then ZOPQ is 


on 
| E oh 
) 4 ) 3 ©) 5 () 5 
4 
2z; 24-22] Ail 
33. If —— is purely imaginary number, then |= =| isequ 
32 IZ) +25 
to 
(a) 3/2 (b) 1 (c) 2/3 (a) 4/9 


34. If Mis an imaginary cube root of unity, then the value of 
p I 2 a 
sin {io + w) t— i is 


@) w ¥ 


35. If the centre of a regular hexagon is at the origin and one 
of its vertices on argand diagram is 1 +2i, then its 
perimeter is 


(a) 2V5. (b) 6V2 (c) 4V5. (d) 6V5 


36. If 27+ (p+ iq) z+ (r +is)=0, where, p,q, r,s are non-zero 
has real roots, then 


(a) pgs = s*+q?r (b) pqr = P +p? s 
(c) prs = +r p (d) grs = p+stq 
37. Let 2;,2,2, be three vertices of an equilateral triangle 


(a) ~~ 


—1 
(c) BB 


circumscribing the circle | z Ee > Ifz, = sti 8 and 
21, 22, Z3 Were in anticlockwise sense, then 29 is 


@ 1+ 1-1 (1 (d) =1 Te al) Let =r, (cosa +ising) 
38. If w is the complex cube root of unity, then the value of ; ti 4 
1,3 9. 27 COS 2ct + i sin 2 oy, 
we? 8 a2, es Le tae eee 2 for k=1, 2,3. If wy, wy and ie 
(a)-1 (b) 1 (c) -i (d) i the affixes of points Ay, Az and Ag respectively int 
39. The locus ofz=i+2 exp i ( + i} Where 0 is parameter, Argand plane, then AA, Az A; has its , 4 
is (a) incentre at the orign 
(a) a circle (b) an ellipse (b) centroid at the origin 
(c) a parabola (d) hyperbola (c) circumcentre at the origin 
(d) orthocentre at the origin 
Answers 


Lb) 2) 3@ 40 5 6 (a) 7. @) 
8 (c) 9 (a) 10. (a) 11. (b) 12, (a) 13, (d) 14. (c) 
15. (a) 16. (d) 17. (c) 18. (b) 19. (c) 20, (c) 21. (a) 


(a) 28: (a) 24. (b) 25. (A) 26. (6) 27, (d) 28, () 


Solution of Exercises and Chapter-tests are available ina separate book on 
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48. Let z,,25,z3 be three complex numbers satistyin 


29. (b) 30. (c) 31, 
36. (a) 37. (d) 38, 
43. (a) 44. (b) 45, 
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40. If z lies on the circle [z—1] = 1, then 22 A 
(b) Purely ; 
x ¥ ima: 
(d) hone of he 
41. 1€a>0 and the equation |z— a Rape 2a) 
an ellipse, then a belongs to the interval 
OE: (b) (¥2,N3) (c) 0,3) 
42. For any complex number z, the mj 
Jz] + |z-2i],1s 
ee ©) 1 (2 
43. The greatest and the least value of |2,+ 29 |, if2, ‘ 
and |Z] = 6, are respectively 14g 
(a) 31,19 (b) 25,19 (¢) 31,25 @) oll 
44. For all complex numbers z,, z, Satisfying 1z,| a 
|Z -3—4i| =5, the minimum value of |2; ~ Zig) 
eye Orie (c) 7 (a) 7) 
k 72 2 2 ey 
ma hzs| a 1, then 


(a) purely real 
(c) positive real 


=3ieon 


) 
Aimum va q 


45. Ifk>1, |2,;| <kKand 
(a) |2,| <k (b) |z2)=k (c) z=0 (4) ja 
46. If |z-i|=1 and arg(z)=0, where 0<0<8 


cot 8 — 2 equals i 
: “| 

(a) 2: (b) -i (c) i (ts 

47. If Re (z) <0, then the value of l+z+274,.. +2") Gg 
exceed e 


(a) n (b) n |zj"41 


1 
Ci allem er (a) lel"*75 


’ 
Fi) 


(6) 32. (c) 33, (b) 34. (a) 386 
(a) 39. (a) 40. (b) 41. () 2 
(d) 46, (c) 47. (d) 48. (b) 
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"Solution of Objective Mathematics". 


1. ARITHMETIC PROGRESSION 
DEFINITION A sequence ay, ay, 43, --. 8, ,....18 called an arithmetic 


prog ession (A.P.), if the difference of any term and the previous term 
is always same. 
Be, M41 ~8n = Constant (= d) for all ne N 

or, 4, , 1 — 4% is independent of n. 

‘The constant difference ‘d’ is called the common difference. 


ia TTY hy. th 4 ‘i 
GENERAL TERM The n™ term a,, of an A.P. with first term ‘a’ and 


‘common difference ‘d’ is given by 
a, =atr(n-1)d 
Ifan A.P. consists of finite number of terms, say, m. Then, nth 
term from the end is (m — + 1)'" term from the beginning. 
ie, n“” term from the end 
= (m-n +1)" term from the beginning 
[ =at(m—n+1—1)d =at+(m-n)d 


We can also compute 1" term from the end by taking the last 
a as first term and common difference as ‘— d’, 

‘Thus, if | is the last term. Then, 

nY term from the end = /+ (1-1) (-d) = [-(n- ld 
ILLUSTRATION 1 Let T, be the ? term of an AP, for r= 1, 2, ... If 


some positive integers m,n we have Tp, = 1 /nandT,,=1/m, then 
equals 
) a+ () 1 (a) 0 
m i 
{IIT 1998, JEE (WB) 2008] 


“Ans. (0) ) 
UTION Let a be the first term and d be the common dif- 
of the given AP. Then, 


1 
Tm => = ae (m+)d = 5 


wii) 


‘ 1 
oy ee + = at+(n-1)d ns 


novaF Ur 


\ ion of novaPDF was used 


SEQUENCES AND SERIES 


Solving (i) and (ii), we get d = * anda = 


- ] 1 
Te Sate n=) dosscateace nth be 
mn = &t(nn—1)d RGD + (mn —1) so 1 


ILLUSTRATION 2 If aj, ay, ay... /@,,, are in ALP., then 


1 1 1 : 
ie is 
a a2 A203 My An 41 
n-—1 1 n+1 n 
(a) “= @) Qa @—_— 
My Any My 44 My Any CS reas | 
Ans, (d) 


SOLUTION Let d be the common difference of the given A.P. 
Then, 


je, 8 | 1 
——+—— + — 
My Ay 87,03 9) 4n +1 
== 1 \42— 4; Az—Ay M41 ~ hy 
d fy Ag Ay A Wy An gy 
Ai (ee ere meat 
d @ &p a My, Ang 
po Bi a) lh) palin ERR ons rT pe tee 
d My And day ay.) day ay.) My nay 


ILLUSTRATION 3. If @,,@, 43, --.,@,, are in A.P., where a; >0 for 
all i, then the value of 


pave 1 1 ; 
Nay +N : Vaz + Na, a ai Ay + NOy . 
(b) 


a= ay, 


n-1 
8 =, 


1 
@ Tau, 


n 
(c) ta, - Va, Va, 
Ans. (d) 
SOLUTION Letd be the common difference of the A.P. Then, 


1 1 1 
eet 
ay + a> % Naty + Nay Vay 1 +. a, 


Ny ENCES AND SERIES 


pel rel 


g. = ae ce +1) , 8 (m +1) (2m +1) 
\(f = 7 6 

1+1 

x Sa gn (am +1) +4 (n+ 1) 


BS. ; (2m) (2m + (4 (2m) +5) = MNGi ant) 
So, statement-2 is true. 
fnisodd, then 


| $= P+3X2 4343x444 3x (m1 o nt 


(1-1) (= 1+1)(4.@r- 1)+5) 

. = S, i 6 —— oh PY 
Replacing " by n — 1 instatement-2. 

one n= DOn+1) , 52 

| ese i (n= 1) (4n-+ 1) + 6n!) 


= 4 (4n? +3n-1) = ms) Gn~ 1) 


> Sy 


So, statement=1 is true and statement-2 is a correct explanation 
forstatement-l. 


EXAMPLE 12 Statement-1: 1.3.5 ...(2n-1)sn" forallne N 
Statement-2; GMs AM 


fa) 1 (b) 2 (c) 3 (d) 4 
Ans. (a) 
ee SOLUTION Clearly, statement-2 is true. 
}  ———sCUsing statement-2, we get 
ry ifn. 14+345...+(2n=1 
ts 135... 2n-1))'" s - 


This exercise contains multiple choice questions. 


“1 lf pth, gth and rth terms of a GP, are x, ¥, 2 respectively, 
‘then.x#-7y/-P 2-4 jg equal to | 
—@0 1 “4 (c)-1 —_(d) none of these 
Gy Roe pare 


(c) HP. (a) none of these 
+3, 2+3areinH_P,, then 
(y=1 ‘y= 


5 2 10.45 
as 5,5 rt? > (2ry 


=> 
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13.5... (n= pyr et 
" 
Sea thay Se (2n 


Hence, state 
Se Statement] je ‘ “ 
tion for statement 1. true and statement-2is a correct explana- 


EXAMPLE 13 Let My, Rr, Ay, 


~1)i Sn" forallne N 


+A, bean A,P. 
Statement-1: 1 = fees | } 
; 1 sre i 
aya, My Ay 4 48 > ay Ay 
2 i 
= — Ly 1 + eR 
ay +2, | ay ao ay 
Hurs)=Ay +4, forlersn 


(b) 2 


Statement-2: ata 
{a) 1 


3 
Ans. (a) ©) eA 
7 LUTION Let d be the common difference of the given A.P, 
hen, 


QP +On rey = lay + (r— 1) dj +a; +(1—r+1-V ad) 
=a) +a, +(n—1)d 
= ay +a,forlsrsn 

So, statement-2 is true, 

1 1 1 


7 
Nowe a Gy, ms @p@y_ 4 Ay Qy 2" Ay ay 
yet a+, ata, a) +a, a, +a, 
srr Ce ore oe 
sees as fotos Maran 2 | sa 
ay Fay | aye, A Ay 4 M3 My 9 My Ay 
[Using statement-2} 


5 A a(S eet 
a +My \lMy a1) [a@a-1 a2) \a@n-2 &3 
q 


Pee ge 
Ay tly Ay AQ Ay, 


So, statement-1 is also true and statement-2 is a correct ex- 
planation for statement-1. 


EXERCISE 


Each question has 4 choices (a), (b), (c) and (a) for its answer, out of which only one is correct. 


4 Ie rt = pparein AP. then. 
(b) a2, &, Aare in AP, 


(a) a,b, c,are in AP. 
() , ; ; 4 are in A.P, (d) none of these 


5. Ifa,b,careinAP.as well asinG.P.then 
f@asbec bd) aebac 
(arbec (a) a=b=c 


— x 


10.46 


6. The value of 2.357 is 
2355 2355 
@) T001 (b) “G09 
SAS +7 tou. tH terms s value ofai 
7. Ife HSER Le TAO 7, then the value of 1 is 
(a) 35 (b) 36 (c) 37 (d) 40 
8. If x, 1,z are in A.P. and x, 2,z are in G.P., then x, 4,z are in 
(a) AP (b) G.P. (c) H.P. (d) none of these 
9. Sum of three numbers in G.P. be 14. If one is added to first 
and second and 1 is subtracted from the third, the new 
numbers are in A.P. The smallest of them is 


(a)2 (b) 4 (c)6 (a) 8 

10. If first and (21 - 1)" terms of an A.P., G.P. and H.P. are 
equal and their nth terms are a, b, c respectively, then 
{aja = (bhatc=b 


(c)a > b > c andac-* = 0 (d) none of these 


2355 


(c) 111 (d) none of these 


=-C 


11. The sum of first two terms of an infinite G.P. is 1 and 
every term is twice the sum of the successive terms. Its first 


term is 
(a)1/3 (b)2/3 (c)3/4 (d)1/4 
2. Ifx, y, zareinG.P. anda* = bY = c*, then 


(b) log. b = log, ¢ 


(d) none of these 


(a) log, a = log, ¢ 
(c) log, a= log. b 
13. Ifthe sum ofan infinite G.P. be3 and the sum of the squares 
of its term is also 3, then its first term and common ratio 
are 

(a) 3/2, 1/2 


(c)1, 1/2 
4. Ifa, b,c,dareinG.P. anda’ = bY = =d", then x, y,z, ware 

in 

(a) A.P. 


(b) 1/2, 3/2 
(d) none of these 


(b) G.P. (c) H.P. (d) none of these 
15. Ifa, b, care in HLP., then ae ats ,— 
b+e ct+a at 
(a) A.P. (b) G.P. (c) H.P. (d) none of these 

16. The sum of first 1 terms of the series 


» will be in 


2 
1742.27 4+3742.474+574+2.67 +... is Aer when n is 
even. When 71 is odd the sum is 


n(n +1 v n+1 
Ci 3) cre 


(c) n(n + 1) 
2 2 


[AIEEE 2004] 
17. If x, y, z are pth, qth and rth terms respectively, of an A.P. 
and also of G.P., then x¥~* y°~* z*~¥, is equal to 


We. 2 ) xyz (b) 0 (c)1 —_ (d) none of these 


(a) {ne + nf 
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OBJECTIVE MATH 
he 


Where, ; 


+o 


18. Ifx=1 +4 +f tu. cand y=1+b+y ae 
bare proper fractions, then 1 + ab + CR, i 


xy xobiy 
ay -x—=—1 (b) yrs y 
(c) = oe (d) none of these 
VEE 


19. Ifa, b,care in G.P., then the equations a2 +> bet 
dx* +2 ex +f=Ohavea common rootifd/g 1€/b L 
(a) A.P. (b) G.P. (c) HP. (d) none a 
(CEE (Detpiy, 
20. If a, b, ¢ are in A.P., p,q, rare in H.P. and ap, by, Ke 


P+ isequalt 
G.P., then an = is equal to 


Lei CAS bq 

(ae (b) +7 © te 
21. The sum of integers from 1 to 100 whichared 
2 or 5, is 

(a) 3000 (b)3010 —(c) 3150 


22. The sum of first 10 terms of the series 


x= 1)(x2 41) xia 
ofS] 9(s 


18_ 1 \{ 11 
(c) E ileus (d) none of these 


23. The geometric mean between —9 and - 16 is 
(a) 12 (b) — 12 (c)=13 (d) none ofl 
24. The sum of n terms of an A.P. is 31° +5. The num 
term which equals 159 is 
(a) 13 (b) 21 (c)27  — (d) noned 
25. If p,q, rare in A.P., then pth, th and rth terms of any 
are in 
(a) A.P. (b) G.P. 
(c) reciprocals of these terms are in A.P. 
(d) none of these 
26. If log 2, log (2° - 1) and log (2° + 3) are in Ad 
2,2°-1,2" +3 arein 
(a) ALP. (b) H.P. (c)G.P. (a) nones 
27. If S denotes the sum to infinity and S,, the sum of 


of the series Leta tg tn such that $-S, 
then the least value of nis 
(a)8 (b) 9 (c) 10 co) 


28. If x, y, z are positive integers, then (x + y) (Y +2) (2 
(a) = 8 xyz (b) > 8xyz (c) < 8 xyz (d) none’ 


SEQUENCES AND SERIES 


29. The sides a, b,c of A ABC are in G P 


PUY log 2b -log3c,log3c—logag a...” Where loga—log- | 
mu is 689 are in AP, then the Rage 
hy (a) acute angled (b) | 
(b) obtnce Sy 
| i es ie obtuse angled 


(d) none of these 


30, Ifa, b, carein AP, baie ~banda 


‘aq is arein G.P., then a ‘bc 
(a)1:2:3 (()1:3:5 (yo. . 
B Ifxt=x z= 2° th 22854 (d)1:2:4 
; 31. I hen a,b, c are in 
al te 
(yA (b) G.P, 
(c) K.P. 


(a) none of thes 
32. AG.P. consists of an even number of te ft 
Ne area terms. If the sum of 


he sum of the terme o-, 
places, the common ra es ee pa 
(a)2 (b)3 (a)5 


tio will be equal to 
the interior angl es 
he interior angles of a:poly at 
33. te selebag es Ast ed = foes ee A.P. with co; 
sides of the polygon is 
| (a) 9 or 16 (b)9 (c) 16 (a) 13 
) 34. For what value of b, will the roots of the equation 


cos x= 2, -15bS1 when arranged in ascending order of 


mmon 
, then the number of 


a their magnitudes, form an A.P.? 
; on 
(a)-1 (b) > c) 4 a) 1/3 
2 Ors (d) 1/2 


35. If the first and (27 — 1) st terms of an A.P., G.P. and H.-P. 
are equal and their nth terms are a, b and c respectively, 


then 
i (aja=b=c (bha=b2c 
(c)a+c=b (d) none of these 


36. The sum to infinity of the series 


1+ : + Z ry 10 eis is 
16 11 35 8 
(a) 55 (b) 3 () 56 (d)¢ 
$7. The sum of all two digit numbers which when divided by 
4, yield unity as remainder is, 
(a) 1012 (b) 1201 (c) 1212 (d) 1210 
38. The determinant 
a b aath 
A= b c bate 
aatb bate 0 
is equal to zero, if . 
(a) a, b, care in A.P. (b) a, b, carein G.P. 
(c) a, b, c are in H.P. (d) ais a root of axe +bx+c=0 
99, The sum of the series 
(142) 4 (142422) + (1+2427+2°) +... up ton terms is 
(a) 2"*2-n—4 (b) 2(2"=1)-" 
()2"*1 <n (a)2"**=1 


ersion of novaPDF 


[FEE (WB) 2008} 


, © are ip {7 + 
are in H-P the value of 


. then 


eee Riek (sora 2 ond 
bey? (b) 4\ 2 ca aA 
@s-2 
Rab (a) all of these 
41. The 5th term of the < 10 0.2 i 
The 5th term of the sequence Ne 2 5 ists 
aya : NE 
@ 4 (6) 1 © 2 (a) V3 
IJEE (WB) 2008) 
42. If x8 71 = 28 then 3,3 log, x, 3 log. y, 7 log, z are in 
(a) AP, (b) GP. ji 
(c) H.P. (a) none of these 


43. If d, e, f are in GP. and the two quadratic equations 
ax*+2bx+c=0 and dx2+2ex+ f=0 have a common 
root, then 


pes Oe fren evar RAG: 2O ei flcte 
(a) a’ b/c are in HP. (b) 7. bi cate inG.P. 


(c) dbf = aef + cde (a) B df = ace* 
44. The sum of n terms of the following series 
L+(l+x)+(4+x es ee is 


(@izx (o£ G=2") 
Ores (b) 1x 
ca pts. 6 pee. 
(jee es) (a) none of these 
(1 =x) 
{JEE (WB) 2007} 
a 20 
45. Fora sequence <a, >,a, =2 and Ht} _~ Then, = a, is 
ay 3 rel 


20 eae 
5 (4 + 19 x3) © 3[1 >| 


(c) 2(1 - gous (d) none of these 
46. If <a, >is an arithmetic sequence, then 


{a) 


Ay My a, 
A=|m n_ p| equals 
ita abl 
(a) 1 (b)-1 (c)0 (d) none of these 
47. (666.... 6)" + (888 .... 8) is equal to 
in-digits nedigits 


(@ 4 do" - (b) 5 0" ~ 1) 


() ; (io = 17 (a) ‘none'of these 


oso 
- Urcl 


10.48 

48. The coefficient of x’~7 in the polynomial 
(X-1)@ = 2)... (X—n)is 

(a) a H(t + 1)(n — 1)(3m + 2) 

(b) - n(n? — 1)(3n + 2) 

(c) n(n + 1) (2 + 1) 

(d) none of these 


2 2 Ps 
49. The sum of the series 17+1427+2437+34...402% +n is 


) | l 


(d) (Ht +1) (n +2) (n +3) 


(a) 2 es 1) 


n (n+ 1) 
2 


(c) M (4+ 1) (n +2) 


3 4 
[JEE (WB) 2007] 
50. If H,, H,,...., H,, be 1 harmonic means between a and b, 
Hy +a H,, +b. 
then Hig + Hb equal to 
(a) 0 (b)n (c) 2 (d)1 
- Ifa, b,cbe Tespectively the pth, gth and rth terms of a H.P., 
then 
be ca ab 
A= P qr | equals 
Lei 
(a) 1 (b) 0 (c}=1 (d) none of these 


» Ifa, b,careinG.P. anda—b,c-—a 


and b- care in H.P., then 
a+ 4b + cis equal to 


(a)-—3 (b) 0 (c)3 (d) none of these 
53. The cubes of the natural numbers are §rouped as 
1 (23, 33 ), (43, 5° One , then the sum of the numbers in 


the nth group is 


(a) 5 or +1) (1? +3)  @) + n(n? + 16) (n? + 12) 


3 
(c) (n? + 2) (n? + 4) (d) none of these 


54. Leta and bbe roots of 2 -3x+p= 


roots of x° — 12 x+ 
GP Then the 


Qand letc and d be the 
4 = 0, where a, b,c, d form an increasing 
ratio of q+p:q— P is equal to 


(a) 8:7 (b) 11:10 (c) 17:15 (d) none of these 
55. If 5; 52,53 be the sum of n, 2 n, 3. terms respectively of 
an A.P., then 
(a) S, = 5, + S, 


(b) S; = 2(S; + S») 
(c) S3 = 3(S, = $;) (d) none of these 


56. If a,b,c,d,e,f are A.M, 
at+b+c+d+e+f is equal to 
(a) 14 (b) 42 (c) 84 
57. Ifa, b, care inG.P., then log, x, log, x, 1 


(a) A.P. (b) G.P. 


‘s between 2 and 12, then 


(d) none of these 
0g. ¥ are in 
(c)H.P. (d) none of these 
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OBJECT yp: May 


. If x,y,z are in H.P., then log (x 4.2 
»qual to 
(a) log (x — Zz) (b) 2 log (y _ 
{c) 3 log (x te 4)) (d) 4log(, _*) 
If a, b, c, d are in HP, then ab + be + ed jg equal to 
(a) 3.ad (b) (a + b 
{c) 3 ac 


(d) None of re : d) if 
. The sum of f~2-37+4..,... Upto 1099 terms 
i=V-1 is f 


(a) 50 (1-1) 
(c) 25 (1 +7) 


) tog a . 


59. 


(b) 25; 
(d) 100 (1 ~ 


i 


; t 
61, Ifa,b, care in H.P., then the value of ae Hite ‘ 
(a) 1 (b) 2 (3 Rone gf 
62. Ifa, b, care in H.P., then “Ss 
.a-—b_ a b-c_» 
(Hergamet aie ere 
C12 — 
()> Sr (d) none of these 
63. Ifa,b,c,arein A.P. ;b, ¢,dareinG.P. and ¢, d, ¢, arein 
then 4, ¢, e, are in ve 
(a) ALP. (b) G.P. (c) HP. (4) none of tas 
arb bee ; 1 a 
64, If ee b, Lobe WeinAP., then a, Carein | 
(a) A.P. (b) G.P, (c) K.P, (d) none of y os 
65. The sum of 1 terms of an A.P. is 


an(n—~1). The sum of ; 
squares of these terms is 1 


(a) a® nr? (n = 1) 
(b) . n(n ~1) Qn 1) 


2 
x n(n =1) (2n—1) 


2 
(d) aa n(n + 1) (2n + 1) 


(c) 


. If the sum of first P terms, first q terms and first r termst 


A.P. be x, yand z respectively. Then, 
pO +H p42 Q-9 is 
8m 
(a) 0 (b) 2 (c) par (d) 
a) 162 1+2+4...4n 
67. Let S, = Ppt + CSUR WRT 


P4294 tn 
Then, S,, is not Sreater than 


I 
(a) 5 (b) 1 (c) 2 (a) 4 
68. Ifa, b, care in A.P.; 4, x, bare inG.P. and b, y, careinGh 
then? , v2 are in 
(a) HP. (b) GP.) AP. (d) noneotl 
69, 


If log (x + 2) + log (x — 2y+z)=2 log (v-z), then 4! 
are in 


2s \ 
4,8 (, WY 
Wig . ( ‘e | SEQUENCES AND SERIES 
a = HP. (b) Gp. ; 
6 * 5M, CE : ; (c) ALP, {d) none Of these 
Lg of Ye 70. ct a-b cp ~9 and beate, then a,b, care; 
09 ty ‘ (a) GP. ORR! 16 AP ae 3 
rg hy m1. If arithmetic mean of two Positive n ; : none Of these 
Hy } “ geometric mean is Gand harmonic Sone is A, their 
04 \ 2 anH, then H is equal 
~ 2 2 
4 4) GC (b) A A 
ba (a) a : 
we A G (c) @ (a) Z 
bs (EE (WB) 20 
(q) Yeh 72. If (’-p) (A +2x+ Ax? + 8x3 + 16x44 32x5) = a 06] 
he then a value of p/x is : =1=p", pal 
ce ; \ (a) 1/2 (b) 2 (c) 1/4 (d) 4 
: 3 Ce ee ck MLE fen log, 2, log, A, log. dare in 
{a) AP. (b) GLP. (c) H.P d 
Of 3 -(d) none of these 
; f the series DSF: 
thes, 74. Ifthesum of the series 1 + ot r a : +14, toe is a finite 
+d, € ate: number, then , 
i 1 
Wn, y (a) x <3 (b) x > 3 ()x< : Gres 
F : 
Cate \ 75. It ue the H.M. between a and b, then the value of 
ih Ft is 
)n a b 
Ong ab b 
Thos 9 (a) 2 (b) aep. 9 a (d) none of these 
mM [JEE (WB) 2006] 
76. The sum of n terms of two arithmetic progressions are in the 
ratio 2n + 3: 61 +5, then the ratio of their 13th terms is 
(a) 53: 155 (b) 27:87 (c) 29:83 (d) 31:89 
[JEE (WB) 2006] 
Wx = Da", y= b", z= c", where a,b,c are in 
ne n=O n=0 
A.P. such that | a|<1, | b| <1, and | c¢| <1, then 
X,Y, Z are in 
(a) A.P. (b) G.P. (c) H.P.(d) none of these 
hermes 
PEMA UB lA: Sto cov is equal to 
(a) 0 (b) 1 (c) x (d) 2 
79. If a,b,c be in arithmetic progression, then the value of 
fine (a+ 2b—c)(2b+¢~a)(a+2b+c)is 
I (a) 16 abe (b) 4 abc (c) 8 abe (d) 3abe 
Vv [JEE ( WB) 2008] 
Di —s-80~ ‘Ifa, b,c are in G.P. and log.a, log,¢, log, b are in A\P., 
then the common difference of the A.P. is 
(a) 3 (b) 3/2 (c) 1/2 (d) 2/3 
{ 81. If <a,>and<b,> be two sequences given by 
I 1 1 u 


ay = (a2" + Wy? and b,= (x)2"=(y)?" for alln € N. 
Then, a; a a3... a, is equal to 
z ied 
ott oF OF 
" 


(a)x-y 
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82, 


84, 


85. 


86. 


87. 


88. 


89. 


90, 


91. 


92. 


93. 


- If there be n quantities in GP. 


ee 


The sum of the sq 


as 10.49 
whict ATG of three distinct real numbers 

‘AUCH are in GP ic c2 1¢ : : K 
ein G.P. is S*.1f their sum is a S, then 


(a) <= 3 (b) <a <3 
() leawe3 (d) ; <a<1 


, whose common ratio is r 
Sum of the first m terms, then the sum 
of their products, taken two by two is 


and S,,, denotes the 


(a) Sao r c 


mo~m—1 (b) rei" Sin-1 
r 
; . 1 
{c) r-] Sim Sm ~J (a) : in Sp ~1 
n ( at \ 
The value of = log} ray (RAS 
r=1 \ u 
n a?) n (q"*1) ’ 
a > 
(a) > oa | (b) 5 log | i | 
{on¢+1 {on+1 
a ,) a n yi 4 
(c) 5 8 an = | (d) > lB a | 
After inserting n A.Ms between 2 and 38, the sum of the 
resulting progression is 200. The value of 7 is . 


(a) 10 (b) 8 (c) 9 
AnA.P.,aG.P.andaH.P. have the same first and last terms 

and the same odd number of terms. The middle terms of 

the three series are in 

(a) ALP. (b) G.P. (c) HP. (d) none of these 
If a,b,c be in G.P. and a+x,b+x,c+x in HLP., then the 
value of x is (a, b, c are distinct numbers) 


(d) none of these. 


(a) ¢ (b) b (c) a (d) none of these 
The maximum sum of the series 20 +19 ; +18 A +... 18 
(a) 310 (b) 300 

(c) 320 (d) none of these 


If 2(y—a) is the H.M. between y-—xandy—-z, then 
X=-a, Y-a,z—A@arein 
(a) A.P. (b) G.P. {c) H.P. (da) none of these 


If the roots of the equation x° = 12 x* +39 x— 28 =0 are in 
A.P., then their common difference will be 


(a) 1 (b) 42 (c) £3 (d) i4 


If the sum of first n natural numbers is 1/5 times the sum 
of their squares, then the value of ni is 

(a) 5 (b) 6 (c) 7 (a) 8 

log; 2, log, 2 logy, 2 are in 

(a) A.P. (b) G.P. (c) H.P. (da) none of these 
The value of 9/3 x9!/9 x gl/77 x... co, is 

(a) 9 (b) 1 (c) 3 (d) none of these 


[JEE (WB) 2006) 


“a 
10.50 
B47 he following consecutive tonne see Ol 
- the following consecutive terms 77>’ 7 _y ‘] — vx 
a series are in : 
(a) HAP. (b) G.P. (c) AP. (d) A.P., GP 
95. The sum of all 2 digit odd numbers is 
(a) 2475 (b) 2530 (c) 4905 (d) 5049 
96. If the sum of the series 2, 5, 8, 11, ... is 60100, then n, the 
number of terms, is 
(a) 100 (b) 200 (c) 150 (d) 250 
97. Given two numbers a and b. Let A denote the single A.M. 
and $ denote the sum of 7 A.M.’s between a and 6, then 
$/A depends on 
(a) n,a,b (b) n,b (c) n,a (d) n 
n ” 
98. Let ) i =f (n), then 3 (2r—1)7 is equal to 
rel rel 
_ (a) f (21) — 16 fi) (b) f (2n) —7f (71) 


(c) f(2n = 1)-8 f (1) (d) none of these 
99. The value of 0.423, is 

419 419, 423 

(®) G99 ©) 500 © qo00 

100. Ifa, b, care in A.P. and a2, b,c are in HLP., then 


(b) 2b=3a+e 


(d) none of these 


(a) a=b=c 
(c) b= V(ac/8) (d) none of these 
101, The H.M. of two numbers is 4 and the arithmetic mean A 


and geometric mean G satisfy the relation 2 A + G*= 27, 
the numbers are 


(a) 6,3 (b) 5,4 (c) 5,-2.5 (d) -3,1 
102. The sixth term of an A.P. is equal to 2 the value of the 
common difference of the A.P. which makes the product 

a, 4; a, least is given by 
(a) x=8/5 
(c) x=2/3 


(b) x=5/4 
(d) none of these 
XtY MTZ > ye ae : 
103. If Lay ya Si be in A.P., then x, ee will be in 
(a) A.P. (c) GP. (c) H.P.(d) none of these 
104. Ifa, b,cbein A.P.,b, c,darein G.P., and c,d, e are in H_P., 
then a,c, e will be in 
(a) A.P. (b) G.P. (c) H.P. (d) none of these 
105. Three non-zero real numbers form an A.P. and the 
squares of these numbers taken in the same order forma 
G.P. Then, the number of all possible values of common 
ratios of the G.P. is 
(a) 1 (b) 2 (d) 3 (d) none of these 
106. If pth, gth, rth and sth terms of an A.P. are in G.P., then 
p-4,q-",1-s are in 
(a) A.P. (b) G.P: (c) H.P. (d) none of these 
107. The nth term of the sequence 4, 14, 30, 52, 80, 114, ..., is 


An evaluation version of novaPDE was used to create this PDF file. 


Purchase a license to generate PDF files without this notice. 


OBJECTIVE iq 
THE, 
Ay 
(b) 3 n* + 
(d) (na ly 


; . | <1 and y | <1, the sum to ing. j 
108. Hf | x | : wih (beady ca ty ol 
sequence x + Y, (X° FXY +), A + x°Y +? 5 yy 


2 
(a) no +n+2 


(c) 37-5 n+2 


x bY xY (b) Mty + xy 
(a) 1—-x—ytxy PX Vt xy 

x y (=) (x4 
i - d JN y= 
(¢) [-x 1-y (¢) l-x=yaee 


109. If S,, 5, and S, denote the sum of first n,, Ny and Mtn 
respectively of an A.P., then o> 

$} S2 $3 
— 3) + 13 — 14) + — (ty = n>) = 
fa (tz — 13) + a 3~M}) ra 1-1) = 


(a) 0 (b) 1 (c) S)S2S, (4) ie 
re 


110. If ja} <land |b| <1, then the sum of the Series 


2. 42 Bi Ase k. 
a (a+b) +a? (a> +b) bam (a +) +... Upto e, js 


a ab a b 
« - b z 
@) 1-2 *1—-ab (b) Mie 
b a ie ab 
RY eee Fie d mi alas 
fb 71-0 ”) 1-2 1=ab 


111. If log,a,a*/2 and log, x are in G.P., then xis equally 

(a) log, (log, a) (b) log, (log. a) + log, (logs) 

(c) —log, (log, 5) (d) log, (log. b) — log. (lo nd 
112. Ifa, b, c,d are in G.P., then 

(a> + Wy V (be + ey 1 (c? + ey 1 are in 

(a) A.P. (b) G.P. (c) HP. (d) none of the 

113. If, for0<x<nx/2, | 


y=exp [(sin? x+sin' x+sin® x4... =) log, 2] 


is a zero of the quadratic equation x*—9x +8 = 0;then th 

sinx + cos xX. 

sin X = cos x 
(b) 24+N3 (c) 2-V3 (d) none ofthe 


value of 
(a) 0 


114. The value of 0.2 bei ratiet | , is 
(a) 4 (b) log 4 (c) log2 (a). none of thes 
115, Ifthe sumofan infinitely decreasing G.P. is3,andthestit 
of the squares of its terms is 9/2, the sum of the cubes 


the terms is 
105 108 729 

(@) 13 (b) 13 (c) “8 (d) none of the 
A oy creas 

116. If 2 + 32 + 2 0. AO.Co a 6 then 

teed 

2 qe got: equals 

(a) 0/8 (b) 77/12 (ce) 2/8 (a) #4 
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CHAPTER TEST 


Each of the following questions has four choices 


1, LetH,,=1+ : + ; tot ; -then the sum ton terms of the 
e 7 
series 
bail ee 2 Sa la ae a 
Pee? 18422 43° ‘ 
4 4 1 
(a) 3 H,, —1 (b) 3 H,, + s 
4 4 2H 
(c) 3 H,, (d) 3 P= and 
pee py AL 10) BS 
2. The sum of » terms of the series atgts bgt 1S 
(a) 2"-n-1 (b) 1-2>" 
(c) n+ 2°"—1 (d) 2"-1 
3. If Aj, Az are two A.M’s, G,, G, are two G.M’s and Hy, Hy 
A, +A3, 
are two H.M’s between two numbers, then; isequal 
Hy, + Hy 
to 
H,H G,G H,H G,G 
(a) 12 LTRS (ayes (a) 122 
G; G5 H, H, A; Az A, Az 


4. If On +1)", (2 +1)" and (r + 1)" terms of an AP are in G.P; 
and m,n,r are in HP, then the ratio of the first term and 
common difference of this AP is 
(a) n/2 (b) —n/2 {c) n/3 (d) —n/3 

5. Given that 7 arithmetic means are inserted between two 
sets of numbers a, 2b, and 2a, b, where a,b € R. Suppose 
further that mth mean between these two sets of numbers 
is same, then the ratio a: b equals 

i} (a) n-m+1im (b) n—mi¢lin 

i} (c) min-—m+1 (d) nin-m+1 

6. Ifa, b, careinG.P., then a+b, 2b,b+carein 
(a) ALP, (b) G.P. (c) HP. (d) none of these 


7. If in a progression a , a3 ,@3,.... etc., (a,—a,, 4) bears a 
constant ratio witha, .@,, , , then the terms of the progres- 


sion are in 
(a) A.P. 


8. If in 


(b) G.P. (c) H.P.  (d) none of these 

an A.P. a; = logio@, 4,,) = logygb and 

Ao, 41 = lOgio¢, thena, b, care in 

(a) A.P. (b) G.P. (c) HP. 

9, The sum of the series 
12-23 +374? 457-67 +... — 2008? + 20097 is 

(a) 2019045 (b) 1005004 

(c) 2000506 (d) none of these 
| 10. If Aa? + 9b? + 16c? = 2 (Bab + 6be + 4ca ), where a, b,c are 


non-zero numbers, then 4, b, care in 
| (a) A.P. (b) G.P. (c) H.P. (d) none of these 


(d) none of these 
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(a), (b), (c) and (d) out of which only 


SSECTIVE MAT 
} 


one is correct. Mark the correct choice 


ss the s of n terms 
11. If S,, denotes the sum ¢ erms of an Ap. with 
difference d, then My, 


(a) d = $,—5,-1+5n-2 (b) d=s, _9¢ | 

(c) d = $,-25,-1+ Sy-2 (d)_ none of thesis 
12. Ifthe lengths of sides of a right angled triangle 

then their ratio 1s 

(a) 2:3:4 (b) 3:4:5 

(c) 4:5:6 (d) none of 
13. The sum of 11 terms of an A.P. whose mid dle 

(a) 320 (b) 330 (c) 340 | 
14. The maximum sum of the series 


1 2 
20+19, +183 +18+...., is 


(a) 310 (b) 290 (c) 320 (d 
45. If three numbers are in G.P., then the numbers 
adding the middle number to each of these nu; 
(a) AP. (b) GP. (c) HP. 
16. If p,q, 7,5 € N and they are four consec 
A.P., then pth, qth, rth and sth terms of a G! 
(a) A.P. (b) G.P. i 
17. If x, y, z be three positive prime numbers 
in which Vx, Vy, ¥z can be three terms ( 
consecutive) is 


tem 


(a) A.P. (b) GP. 
18. Ifa, b, care in H.P., then L 
b-a 
1 al 1S el 
(a) a b (b) a AF c 


are in 
(a) AP. (b) GP. 
20. a,b, c,d, e are five numbers 
A.P. and the last three are in I 
the middle are in G.P., then th 
are in ; 
(a) AP. (b) GP. 
21. In a G.P. with alternatively positive a 
any term is the A.M. of the next two! 
common ratio of the G.P. is 
(a) -1 (b) -3 (c) -2 
22. Ifa,b,c,d are in H.P., then ab + be + cd = . 
(a) ad (b) 2ad (c) Sad (a) nOne® 


o 2 oo 
23. if> — =, then 5 


Mey 
~ js equal to 
r=] (2r = 1° r Sy 


ral 


\ 


AND SERIES 
vf Roig SEQUENCES 
| an . ne =) > 
t AN 
Ap (a) 54 (b) 3 (c) 6 (A) none of these 
qe % ena 7 are a nx 
in ifs I < } 5 ae 
No.” 2% \ 24. Ifitiss 4. 28 it toms 99 then the value 
e jest | 
| » 1 eaten 
leg tig Ye! of 4 + zr + Fs +... f0 is equal to 
D 4 
fe tt hy 89x* 
3 ‘4s ye (@) 96 (b) 45 (c) 90 (4) none of these 
One 25. The minimum number of terms from the beginning of the 
ea m the, series 
i 2 
$4 Td, 20+ 225 +2524... 
ta’! so that the sum may exceed 1568, is 
ih 
“ ’ (a) 25 O27 (c) 28 (a) 29 
Ss 26. The sum of the series 
1) (a) 1-3+5-7+9-11+.... ton terms is 
‘UMbe he (a) ~", when n i even (b) 2n, when n is even 
(c) =1, when mis odd (d) 2n, when nis odd 


27. Ifa, b, care three unequal positive quantities in H.P., then 


2 3/2 1/2 a 
(a) @/? +077 > 2b/ (b) a5 +35 255 


agp Ms 24 2543 
; P ate, (c) a +e°> 2b (d) none of these 
é (d) DON 98, Fifth term of a G.P. is 2, then the product of its 9 terms is 
Then, (a) 256 (b) 512 (c) 1024 (d) none of these 
(Rot ne 29. P43? -4°+....+9° = 
(a) 425 (b) —425 (c) 475 (d) = 475 
(d) My «30, Sum of infinite number of terms of a G.P. is 20 and sum of 
. their squares is 100. The common ratio of the G.P. is 
(a) 5 (b) 3/5 (c) 8/5 (d) 1/5 
1) nonethys 31. If 1, logy (3'~* + 2), log; (4.3*-1) are in A.P., then x 
equals 
bers obtain! (a) logs 4 (b) 1—log,4 
pm each cite (c) 1-log,3 (d) log, 3 
1) nonectte 32. Two sequences < 4,, > and < b,, > are defined by 
‘ n 
rst the en Nf (SM re 
ree numbe! ay, = log E =a |- 4n = jos 3 j , then 
the odd (a) <a, >is an A.P.and <b, >is aG.P. 
none oll (b) <a, >and <b, > both are G.P. 
agative ® (c) <a, >and <b, > both are A.P. 
ns. The? (d) <b, >is aG.P. and <b,, > is neither an A.P nora GP. 


33. The sum of the series 


a ] igus “sige — rg equals 
yo He Ee ee 
uy (a) 2741 Vn +1 


i (b) Vi +Vn-1 


n+Vn*—1 
() 2vn 


(d) 1-1 
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34. If aandb are two diffe 


z rent positive real numbers, then 
which of tk 


1e following statements is true? 
(a) Wab>a+zh 


(c) 2Vab = 


(b) 2Nab<a+b 
a+b (d) none of these 
35. In the Sequence {1}, (2, 3}, {4, 5, 6}, (7, 8,9, 10}, ..... of sets, 
the sum of the elements in 50th set is 
(a) 62525 (b) 65255 (c) 56255 (da) 55625 
36. If the first term of an A.P. is 2and common difference is 4, 
then the sum of its 40 terms is 


(a) 3200 (b) 1600 (c) 200 (ad) 2800 
1 14+2+% 
37. If 1+ x2 a 3 £3 +....to” terms is S, then S is 


equal to 
(a) nt 4 3) 
(c) n(n +1) (1 +2) 
6 
38. The sum of 10 terms of the series V2 + V6 + VIB +.... is 
(a) 121 (N6 + V2) (b) 243 (V3 +1) 


.) _j21 z 
(c) Rare (d) 242 (V3 =1) 


(b) n fas 2) 


(d) 


39. Ina GP. if the (m+ ny term is p and (m— ny term is q, 


then its mm” term is 
(a) 0 (b) pq 


40. The fourth, seventh and tenth terms of a G.P. are 
p,qand r respectively, then 
(a) p= qtr (b) p* = ar 
(c) q = pr (d) 7 = p+g 
41. The sum of the integers from 1 to 100 which are not 
divisible by 3 or 5 is 
(a) 2489 (b) 4735 (c) 2632 (d) 2317 
42. Let the harmonic mean and the geometric mean of two 
numbers be in the ratio 4: 5. The two numbers are in the 
ratio 
(a) 1:1 (b) 2:1 
43. The sum of the series 
142.24+3.27+4.2°+5.2'+....+ 100.2” is 
(a) 99 x 21 (b) 99 x 21 4.4 


© vq @) 50+0 


(c) 3:1 (d) 4:1 


(c) 100 x gi (d) none of these 

44, Mal + i} of + A (i + i)are in A.P., then 
(a) a,b, carein ALP. (b) ; , } G 1 arein A.P, 
(c) a,b care in HP, (a) +, ; ; : are in GP, 


45. If the m'®, n"® and p" terms of an A.P. and G.P. be equal 
and be respectively x, y, z, then 
(a) xt yi zt = x4 y* 2? 
(b) (x= yy" Y= 2)" = @-xV 


10,54 


(c) @-y)® Y-2)* = @ x 
(d) none of these 
46. Ifthe 7" term of an H_P. is 1/10 and 12" term is 1/25, then 


20" term is 


1 1 1 1 
N37 On (©) 45 (2) 49 
47. The length of a side of a square is “a” metre. A second 


square is formed by joining the middle points of this 
square. Thena third square is formed by joining the middle 
points of the sides of the second square and so on. Then, 
the sum of the areas of squares which carried upto infinity 
is 
(a) a? (b) 2a? (c) 30 (d) 4a” 
48. The harmonic mean of the roots of the equation 


(5+ V2) x*-(4+N5) x + (8 +2N5) = 0, is 


OBJECTIVE M ATH j 
{a) 5 (b) 3 ({c) 4 
54. 1F2X 224 3X2 FAK Ho tx" = OHIO 
(a) 510 (b) 512 (c) 513 
55, If 12 +22+37 + ++ + 2003" = (2003) (4007) Con % 
and, , 
1 2003 + 2x 2002 +3 x 2001 + ... + 2003 x4 
thenx = 
(a) 2005 (b) 2004 ~— (c) 2003 


56. The sum to 7 terms of the series 
(nw? -17) +2 (n® — 27) +3 (n?=3%) + on 


@) = @t-1) &) FHI? © 0 


57. The sum upto (21 + 1) terms of the series 


ae —(a+d) + (a+ 2d)* = (a+ 3d) +... 


(a) 2 (b) 4 (c) 6 (das ; 
49, If three positive real numbers a, b, ¢ (c > a) are in H.P., then (a) @ +3nd" (b) a° +2nad sng 
2 « 
log (a +c) + log (a — 2b + c) is equal to (c) a+ 3nad +n (n—1)d (d) a? + 2nad+% 2 
(a) 2 log (c-b) (b) 2 log (a +c) 58. If. H, = L+ dette te then the yale 
(c) 2log (c—a) (d) loga+log b+ loge ; a ae z aie 
50. Ina H.P. p" term is q and q" term is p. Then, (pq) term is Sy LS Hate oa ls 
(a) Pd (b) 0 Osa oO (a) H,+n (b) 2n—H,, 
—-1)+H 
51. The sum of the series + 4 + - + 2” t eee to n terms is (cy yt y (¢) Ay ay 
1 : 1 59. The sum to 7 terms of the series 
— ret) ae ae a 
(a) n-5(""-1) (b) n-5 (1-3"") pike A On 
; ; tatgtg tigt ris 
(c) n+5(3"=1) (d) n—5 (3"-1) 
1 
52. If three real numbers a, b, c are in H.P., then which one of (a) 2@1-1) + an-1 (b) 2n- 
the following is true? 1 - 7 
5 Evan Lene j Eom eS I (c) 2+— -1l+= 
(a) A ‘b,~ are in A.P. (b) be ca ab rein H.P. on Wo): yt 
c) ab, be, in H.P. ae eae 60. Ifa, = Vee Sey, 
(c) ca are in (d) 5 : are in HP. a, SUPERCAR aero then 
53. If the oe of n ae of the series (a) Ay < 100 (b) ayo > 100 
704 +5 (704) +7 (704) +... and, 1984 - ; (1984) + : (1984)... (©) @99< 100 (4) none of thes 
are equal, then = 
Answers 


1. (d) 2() 3) 40) 5) 60 70 
8. (b) 9 (a) 10. (c) 11. (c) 12. (b) 13. (b) 14, (a) 
15. (c) 16. (b) 17. (d) 18. (b) 19. (b) 20. (b) 21. (c) 
22. (c) 23. (c) 24. (a) 25. (d) 26. (a) 27. (b) 28, (b) 
29. (a) 30. (b) 31. (b) 32. (a) 33. (d) 34. (b) 35. (a) 


Solution of Exercises and Chapter-tests are available in a Separate book on 
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36. (a) 37. (a) 38. (b) 39. (a) 40. (b) 41. (a) 
43. (c) 44, (b) 45. (a) 46, (c) 47. (c) 48, (@) 
50. (a) 51. (a) 52, (b) 53. (a) 54. (c) 55. | 
57. (d) 58. (b) 59. (a) 60. (a) 


"Solutions of Objective Mathematics". 


ee 


be 


1. 
MIAL Let @p, &), a, ...,.a. he 
 POLYNOMIA 0 M17 8dr «++My be real numbers and x be q 


es pariable, Then, 
f@) =A + ay x + a> x? Tks + ay, ad 
, | polynomical of real variable x with, 
-< called a rea x with real coefficient 
; orexamP Je, 20° — 6x + 11x -6 and x*-~ ficients, 


nomials. 
YNOMIAL If ay, ay, a. ; 
COMPLEX POLYN If ao 9}, 8, ..., 8, are complex numbers 


and x15 4 varying complex number, then 


4x +3 are rea] poly- 


€ , 2 it 
PR RM tart Ao x Feta, 4 x" Vea, x! 


‘called a complex polynomial or, a polynomial of complex variable 
with coniplex coefficients. f complex variable 
forexample, 2x? ~ (3 + 71) x + (91~ 3) is a complex polynomial. 
pEGREE OF A POLYNOMIAL A polynomial f(x) = Ay tax +a5x7 
+45 y+... +4, x", real or complex, is a polynomial of degree n, 
if 0, # 0. 
For example, the polyonomials 2x°-7x2+x+5 and 
(3-2i)x2- ix +5 are of degree 3 and 2 respectively. 
Apolynomial of second degree is generally called a quadratic 
lynomial. Polynomials of degree 3 and 4 are known as cubic 
and biquadratic polynomials. 
POLYNOMIAL EQUATION If f(x) is a polynomial, real or complex, 
then f(x) = 0.is called a polynomial equation. 
Iff{x) is a polynomial of second degree, then f(x) = 0 is called a 
quadratic equation. The general form of a quadratic equation 
isax2+bx+c=0, where a, b, cEC, such that a 40. 
ROOTS OF AN EQUATION The values of the variable satisfying the 
given equation are called its roots. 
In other words, x=o. is a root of the equation f(x) = 0, if 


fa) = 0. 

The real roots of an equation f(x) = 0 are the x-coordinates of 
the points where the curve y/ = f(x) crosses x-axis. 

2, POSITION OF ROOTS OF A POLYNOMIAL EQUATION 
lff(X) = 0is a polynomial equation with real coefficients and 4, 


wo real numbers such that f(a) f (0) <0, then the equation 
least dd number of real roots 


Rrra: 


)has at least one real root or ano 


tween a 
either no re roo | 
between Genie oran even number of real roots of f (x) = O lie 
ILLUSTRATION 1 If a,b,c, 
roots of the equation (x — a) (x —c 2 OSG) =o 

{a) are imaginary 

(b) are equal 

(c) are real and distinet lying between a and b 

(d) real and distinct lying between a and d. 

Ans. (d) 

SOLUTION Let f(x) = (x=) (x-c) +2(x-¥) (x=d). Then, 


and, f(d) = (d~a) (d-b) >0 


and 0. In case f (a) and f(b) are of the same sign, then 


de Rsuch thata<b<c<d, then the 


|. a—b<0 and a-—d<0) 
[-. b-—a>0 and b-c<0} 
[. d-a>QOandd—b>0 


fla) = 2(a-b) (a-d)>0 
f(b) = (b-a)(b-0) <0 


Thus, one root of f(x) = 0 lies between a and b and another roo 
lies between b and d. Hence, the roots of the given equation ar 
real and distinct and between a and d. 
DEDUCTIONS 
(i) “Every equation of an odd degree has at least one real root, who 
sign is opposite to that of its last term, provided that the coefficient 
first term is positive. 
(ii) Every equation ofan even degree whose last term is negative ¢ 
the coefficient of first term positive, has at least two real roots, 
positive and one negative. 
(iii) [fan equation has only one change of sign, it has one +ve 


and no more. 
(iv) If all the terms of an equation are positive and the equé 


involves no odd powers of x, then all its roots are complex. 


3. DESCARTE’S RULE OF SIGNS 


The maximum number of positive real roots of a polyn« 
equation f(x) =0is the number of changes of signs from po 


to negative and negative to positive in f(x). 
Consider the equation x° + 6x” + 11x - 6 = 0. The signs 


various terms are : 


+ + + 


Clearly, there is only one change of sign in the exp 
+6x2+11x-6. So, the given equation has at mo 


positive real root. 


. svis real. i 
; 4iyt 1)° — 16 (y - 1? =0 


‘ . I 
as: (Y= Hiy-3)so0 => 3 SY¥<3 


So, statement-2 is true. 
5 = 3**! Then, 

9x3 4+6x3"4+4 
9x37 —-6x3"4+4 


Leta ee 
eA Cull 


> x+1 

eas ae 74 

—2x3rtl, | 

2 +4 
—_§ & +2044 


9x 3° +6x3* +4 
“2044 


= 9x37%-6x3*% +4. G2 


From statement-2, we have 


, ) d Or= 2044 56 allae R 
Berg, 3° a +2044 az 
ce 
| ‘ oe gta S 3forallae R 
1 xT FORMA 
| Se ORat era =forallxe R 
50, statement-1 is true and Statement-2 js a correct explana- 
0, tion for statement-1. 


EXAMPLE 19 Let a, b, c be real numbers Such that 
2 
axvtix+c = Oandx"+x+1 = O have a common root. 


Statement-1: a= b=¢ 
Statement-2; Two quadratic equations with real coefficients can- 
not have only one imaginary root common, 


Pa (a) 1 ey () 3 (d) 4 
| Ans. (a) . 
lng, : SOLUTION ihe equation x* + alee 1 = 0 has imaginary roots 
] w and w. Ifax? + bx +c =0 andx*+x+1=9 has one imaginary 
4 rootcommon, then other imaginary root must also be common 


as imaginary roots occur in pairs. So, Statement-2 is true, 
Given equations have both roots common. 


=f! 
ely 4 = : = 7 =>a=b=c¢ 
) | So, statement-1 is also true and statement-2 isa correctexplana- 
tion for statement-1. 
EXAMPLE 20 Statement-1; The cubic equation 
4x°- 15x + 14x -5 = Ohasa root in the internal (2, 3), 
"y Statement-2: If f (x) is a polynomial equation which has two real 
roots %, B (a < B), then f’ (x) =0 will have a root y such that 
tt a<y<f. 
f 1 (b) 2 (c) 3 (d) 4 
| Ans. (a) 


SOLUTION Let f(x) = x4-5x3+7x? -5x +6. 


|| 


rJ(2) Qand f(B)=0. 
I lence, by Ralee as der, roots of f(x) =0. 
152 + 145 5 ‘eorem, JQ) =0 has 4 root in (2,3) ie. 
; See has a TOOL in (2, 3), 
or statementy and statement-2 is a correct 
Satement-1: The equation 
n ris e = t HS ae = 0 has real roots 
Statement-2- If f (x) is ae ; 
such that f (a) f (by : 
betioven a and b, 


(a) 1 


@ Poh ; 
Polynomial and @ Dare two real numbers 


<0, then ¢ 
then f (x) = 0 has an odd number of real roots 


(b) 2 


Ans. (a) {c) 3 (d) 4 
SOLU Cc ; 
UTION Statement-2, being a standard result, is true. 
Let f(x) = me Peel SS 1 4. of The 
¥-e x-7 X=n-—e° hen, 


f(x)=x (¥ =m) (x7 - e) +e" (x &) (x =n —e) 


+ (n™ +) (x =e) (x =n) 
Now, fle) =né*1 (_ )>0,f@)=-e*! ey <g 

and, f(nm+e) = (n* 
Clearly, e <x < nt 4 of 
and f(n+e)>0 
So, f (x) has real roots 


te )ne>0 
such that f(e) > 0, f (mn) <0 
in (e, %) and (n, x + e). 


> * ‘ : . 
Consider a quadratic equation ax“ +bx+c = 0, 


7 


EXAMPLE 22 


3 a 
where 2a + 3b + 6¢ = 0 and let 8 (x)=a = +b x £ CX. 


Statement-1 The quadratic equation Has at least one root in the 
internal (0,1), 

Statement-2. The Rolle's Theorem is applicable 
the interval (0, 1]. 

(a) 1 (b) 2 
Ans. (a) 

‘ é ; a3 6b 
SOLUTION Clearly, ¢ (x) = 3x + 5 
(0,1) and continous on {0,1}. Also, g(0)=0 


9) * 
g(1)= : + : teat =» ole = 0. Therefore, g (0) = ¢ (1) =0. 


Thus, Rolle’s theorem is applicable to the function & (x) on 
[0, 1]. Consequently, there exists « € (0,1) such that gv (a)=0 


i.e. aa*+ba+c=0. Hence, g(x) =ax2+bx+ce has a root 
 € (0, 1) .So, both the statements are true and statement-2 isa 


correct explanation for statement-1. 


to function efx) on 


(d) 4 
[AIEEE 2012} 


(c) 3 


9 . : - 
x” + cx is differentiable on 


and 


EXERCISE 


This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correct 


1. If A=(x:f(x)=0} and B= {x:g(x)=0}, then ANB 
will be the set of roots of the equation 


@) (Fc) + | gc) P=0 


f(x) 
(b) 2(x) 


gQ) (d) none of these 


(c) f(x) 
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—~3x+p=0 and tet 
2. Let x;, X) be the roots of the equation 3x +P be 
—]2x+q=0. If the 
Xz, X4 be the roots of the equation xy —12x*g= ae 
(in order) form an incre: asing 


numbers X4, Xp, 3% 


then a 
(a) p=2, g=16 (b) p=2, 9= i 
(c) p=4, q=16 (d) pat. gate 
3. The roots of the equation | xe—-x-6 | =X +2are 
(a) -—2, 1,4 (b) 0, 2, 4 (c)0, 1,4 (d) —2, 2,4 


4. If the equation <4 -3x+2=0 has distinct roots between 0 


and 1, then the value of @ is 
(a) 2 (b) 1/2 


5. If f{x) = ax? + bx +c, a(x) = 
then f (x) g(x) =0 has 

(a) at least three real roots 
(b) no real roots 

(c) at least two real roots 

(d) two real roots and two imaginary roots 


(da) none of these 


(c)3 


—axt+bx+e where ac#0, 


1 RNS 
s/O0sxS 


‘ of x) .-2 2 t 
6. The equation 2 cos* sin X = xX + 
2 x~ 2 


has 
{a) no real solution (b) one real solution 
(c) more than one real solution (d) none of these 


7, The number of real roots of the equation 
(x- 17 + (x-2)? + (x= 3)? =O0is 

(a) 1 (b)2 (c)3 

8. The roots of the equation logs (x2 ~—4x +5) =(x —2) are 
(a) 4,5 (b) 2,-3 (c) 2, 3 (a) 3,5 


9. Leta, band ¢ be real numbers such that 4a +2b+c=0 
ab > 0. Then, the equation ax* + bx + c=0 has 


(d) none of these 


and 


(a) real roots (b) complex roots 


(c) exactly one root (d) none of these 


10. The value of k for which the equation 
3x7 + 2x (P+ 1) +k? -3k +220 

has roots of opposite signs, lies in the interval 
(a) (—%, 0) (b) (- Neth 1) 
(c) (1,2) (d) (3/2, 2) 
If p and g are roots of the quadratic equation 


2 
x +mx+m?+a=0, then the value of p* +q° + pq is 
(a) 0 


(b) a (c)=a (d) + m? 
12, ane condition that one root of the equation 
ax’ + bx +0= = 0 may be double of the other, is 
(a) b? = 9ac (b) 2b* = 9n¢ 
(c) 2b* = ac (a) # = ac 
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OBJECTIVE MaTiae 


13. Ife"* — cos ® — 4, then the value Of Cos x jg 
(a) log, (2 + V5) (b) — log. (2 4 $8) 
(c) log, (-2 + V5) (d) none of these f 


14. [f one root of the equation 5x? + 13x4+k= Vis r 


i 
Cpr 
other, then the value of kis Prog 
(a) 0 (b) 5 (c) 1/6 
° 
15. If he ea k (6x° +3) + r¥ 42,2 i 


6k (2x7 + 1) + px + 4x" = 2 2 =0 have both roots og 


the value of (2r =p) is 


(a) 0 (b) 1/2 
(c) 1 (d) none of these 
16. Ifx = 2 + gus: 4. aus) then the value of ° — 6 , 


(b) 2 
(d) none of these 


(a)3 
(c)1 
17. The number of quadratic equations which are unchay 
by squaring their roots is Tg 


(a) 2 (b) 4 
(c) 6 (d) none of these — 
18. Ifthe equation x? — 3kx + 2e7 81 —Ohas real roots 


that the product of roots is 7, then the value of kis 

(a) t 1 (b) 2 (c) 3 (d) non 
19. If one fOOK of the equation ¢ +px+12 = 0 is 4, wh 

equation x + px + q = Ohas equal roots, then the y 

is 

(a) 49/4 


(b) 4/49 (c) 4 


20. If the roots of the equation x7 - px +q=0 differ by, ‘th 


then 
(a) p = 49 (b) p* = 4q +] 
(c) p? = 4q -1 (d) none of these 


21. If «, B are roots of the equation ax* + bx +c= =0, then th 
equation whose roots are 2 4 +3 Band3a+2 Bis im L 


(a) ab x? - (a + b)cx + (a + by? 


(b) ac2* - (a + c) bx + (a + cy =0 


(c) acx* + (a + c)bx — (a + c) bx - (a +c) = 
(d) none of these 


22, The number of roots of the equation x - BLE. l= 2 
x-1 x=1 
(a) 1 (b)2 


(c)O (qd) infinitely many 
23. The number of real roots of the equattl 
|x 1-3 |x| +2= =(is 


(a) 4 (b) 3 


(c) 2 (d)1 


[AIEEE 200: 


24. If th LSE, 
€ equation . as ya has roots equal inm 


Pposite in sign, then the value of a+ bis 
(b) 0 (c)1 (d) none of tht 


nitude but o 


(a)~1 


QuadRATic EXPRESSIONS AND EQUATIONS 


root of the equation ax* + bx +c =0is ee 
{ 5 Te ciprocal of 


25. If one Pa f 
e root of the equation a ee beet 
1X" + by x +c; =0, then 


the on 
(a) (4) 
(oy (aby — arb = (ber ~ bye) (ea, ~ cya) 
(c) (bey > b,c = (ca, — a,c) (ab, — a,b) 


(d) none of these 


= cy)” = (be, — bya) (byc — ab) 


and cos © are roots of the equation px +qx+r=0, 


se 26. If sin o 
ey | ie - g + 2pr =0 (b) > 
Ri (a) P pr (b) Ptre=g-? 
e ] (Pr + q - 2pr= 0 (a) P-rr sa Ger 
Mey * eset CRs f(x), then x =c 
i, | (a) f(*) (b) £7") (c) f(x) (a) none of these 
2 28. If y—cisa factor of order m of the polynomial f(x) of degree 


n(l<m<n), then x = cis a root of the polynomial 


(b) 6" *(x) 


(a) f"@) 
Of" (d) none of these 
29. Ifaand b are two distinct real roots of the polynomial f (x) 


such that @ < bh, then there exists a real number c lying 
between a and B, such that ; 
(a) f(c) =0 
(o)f"(c) = 0 

30. If av + bx —cis divisible by x” + bx + c, then ‘a’ is a root of 
the equation 
(a) ox? - bx - 1=0 
(c) bx? — ax -1=0 

31. If a, B are the roots of x°+px+q=0 and also o 


ade ee |t ey, 
"4px" +q" =0 and if B’ P are the roots of 


(b) f= 0 
(d) none of these 


(b) ax* — bx -1=0 
(d) none of these 
f 


v?+14(x+1)"=0, then nis 


i 
(a) an odd integer (b) an even integer 
, (c) any integer (d) none of these 
ik 32. Root(s) of the equation 9x -18 | x| +5=9 belonging to 
~ a the domain of definition of the function 


f(x) = log (7 — x - 2) is (are) 


~ =5 
D ye aees 


Bs =I 
(a) “i ’ aa (d) $ i 


33. Ifx=1 + iis a root of the equation rs) 


the other real root is 
(a) 1 (b)-1 
(c)0 (d) none of these 


4. Let a, b, c be real numbers, 
ax*+bx+c=0, B is a root of a 
0<a<f,, then the equation ae x? + 2bx + 
y that always satisfies 
(a) Y = ath 


Greece 


35. If o,B 


_ix+1-i=0, then 


azo, If ais a root of 
22-bx-c=0 and 
4¢=0 has a root 


{c) y= w/2 « Pp - 
ic) Y a/2 ‘ p (cd) a<y< i} 


are the roots of # ST 
ot pi sate foots of the equation x? + px +q=0 and 
are the ronte af .4 ‘J 
20 Pane 2 roots ty =n+s= 0, then the equation 
aX + A =—raQhas aly 7 
BE as always (p,q, r,5 are real numbers 
{a) bVo real r ots YSAP, 4,7, 58 eal numbers) 


Ve roots 


itive roots 


(d) one positive and 
(d) one positive and one negative roots 


36. The he 
. She equation (cos qn 
< ewes ACOs Hi = 1x +cospx+sinp=0, in variable 
has real roots. Then, p belongs to the interval 


(a) (0, 2n) (b) (— 1, 0) @|- qt 5 | 


(d) (0, 7) 


ar Pye) 
37. The number of solutions of the equation 


2 sin (e*) = 5° +5°*,is 


(a0 (b)1 
(c)2 (d) Infinitely many 


38. Letf (x) be a quadratic expression which is positive for all 
real x and g (x) =f (x) + f(x) +f(2), then for any real x, 
(a) g(x) < 0 (b) g(a) > 0 
(c) gx) = 0 (d) g(x) 2 0 
39. Ifcand dare roots of the equation (x—a) (x ~b) = k=0, then 
a, b are roots of the equation 
(a) (x-o) (x-d)-k=0 (b) (x-0) (x-d) +k=0 
(c) (xa) (x-c)+k=0 (a) (x—b) (x-d)+k=0 
40. If A is the A.M. of the roots of the equation 
2x +b =0 and Gis the G.M. of the roots of the equa- 
tion ¢ - 2bx + a° = 0, then 
(a)A>G 
(c)A=G 
41, If a, are roots of r+ px -q=0 and ¥, 
x +px+r =0, then the value of (a—¥) (a8) is 
(a) p+4 Oger rad 


(a) q+ 
42. If the roots of the equation ee 1 _) are equal in 
xt+a x*¥b C¢ 
magnitude but opposite in sign, then their product is 


) 5 @ +) 


(b)A + G 
(d) none of these 
8 are roots of 


(a) ; (@ +t) 
1 1 

(c) 5% (d) - 5 fb 

ratio of the roots of the equation x? +px+q=0 be 
ots of x + Ix +m =(), then 

(b) pm? = ql 
(c) yl = qm (d) pont = Iq 
44. lfx+1 sea factor of x4 +(p-3)°-Gp-5)™ 
hen the value of p is 


+ (2p-9) X46 vk 
ayn wo |) A 


43. If the 
equal to the ratio of the ro 


(a) pm = q'l 


(d) 2 


11.48 


45, If x7 —3x + 2is a factor of xi- pe + q, then the values of p 
and q are 
(a)5,-4 (b) 5,4 
46. If the equations x7 +px+q=0 and x + px tq =0 havea 
common root, then itis equal to 


eet gry 
Ore (Ona p 


(c)-5,4 


p= p p+ Pp 
(a) q- 7 (b) qty 


47. Ifthe expressions x? = 11x + aandx* — 14x + 2ahaveacom- 


mon factor, then the values of ‘a’ are 
(a) 0, 24 (b) 0, —24 (c)1,-1 


48. Ifa, b, care in G.P., then the equations axe + 2bx + ¢ = 0 


(d)-2,1 


Et he 
and dx? + 2ex + f= 0 have a common root if a’b! f are in 


c. 
(a) ALP. (b) G.P. 
(c) HLP, (d) none of these 


49. If the equations x°+ax+b=0 and x? +bx+a=0 have a 
common root, then the numerical value of a + bis 

(a) 1 (b) 0 (c)—1  (d)none of these 

[EAMCET 2002, JEE (Orissa) 2002] 


. If the roots of the equation x? + a* = 8x + 6a are real, then 
a belongs to the interval 


(a) [2,8] (b) [-2,8] 
(c)[-8,2] (d) none of these 
51. If the sum of the roots of the equation 


(a +1) + (2a + 3) x +(3a +4) =0is—1, then the product of 
the roots is 


(a) 0 (b)1 (c)2 (d) 3 


52. If one root of the equation 8x* — 6x — a - 3 = 0 is the square 
of the other, then the values of a are 


(a) 4, - 24 (b) 4, 24 (c)—4,-—24 (d) —4, 24 
53. If b, b, = 2(c, + cy), then at least one of the equations 
x7 + bx +c, =O and x° +b, x +c) =0 has 
(a) real roots 
(b) purely imaginary roots 
(c) imaginary roots 
(d) none of these 
54. The values of x satisfying | x7+ 4x +3 | + (2x +5)=Oare 
(a) - 4,-1-N8 (b) 4,1 + V3 
(c) - 4, 1 = NB (d) = 4,1 + V3 
55. If as0, then the real values of x satisfying 
x? -2a | x-a | -3a?=Oare 
(a) a(1-V2), a(-1+ 6) 
(c) a(1 — V2), a(1 - ¥6) 
56. If 2 + 1 V3 is a root of x? + px + q = Owhere p, q € R, 
then 
(a) p=-4,q=7 
(c) p=4,q=-7 


(b) a (1 +2), a(1 ~V6) 
(d) none of these 


(b) p=4,q=7 
(d) p=-4,g=-7. 
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57. If tan wand tan f are roots of the equation 2a K 
with p 40, then ae 
(a) sin? (cc + B) + p sin (ct + B) COS (C+ B)¥ g coe? 
a+ 


(d)-5,-4. 


(b) tan (a + B) = a 7 


(c) cos (a + f)=—p (d) sin(a + @ 
58. If ais a root of the quadratic equation x* + ¢ 
another root B is 


2 8 o 

(a) ao +50 (b) 3 aT 
of + 120-6 

(c) 200+ eo =* (d) all of these: 


59, If the sum of the roots of the equation ax? 4 DX 4.¢ 
equal to the sum of the squares of their reciprocale g 


(a) 7b, ac, PaareinA.P. (b)c*b, &o, Paar 
hb a c s a b c of | 
(2, = are inG.P. (d) 5. c’ gq teinGs 


X = b) (x gy 


60. For real values of x, the expression Gail 
x= A 


assume all real values provided 
(a)asecsb (b) bzazc 


(c) bScsa (d) a= bec 


61. If a(p+q)+2bpq+c = 0 and a(p+r)+2bpree 
then qr = 
2,¢ 2,4 Dene a 

(a) pots oO) p+. © Pp +5 (d) 4 


62. The roots of ax* +2 bx +c=0 and bx? - 2. Vac x+b=05 


simultaneously real, then 
(a)a=b,c=0 (b) ac=* 
(c) 47 = ac (d) none of these 


63. Ifa, b, care real and x° ~ 3b” x + 2c’ is divisible by x-aan 
x—b, then 


(aja=-b=—c 
(c)a=b=cora=-2b=-2 


(b) a=2b=2c 
(d) none of these 


64. If the equation x7 + px +q=0 has roots wand v where} 
are non-zero constants. Then, 


(a) qx" + px +1=Ohas roots + and + 


(b) (x= p) (x +q) =0 has roots u+vand uv 
(c) x? +p? x +q?=0 has roots wand v 


(d) x +4qx-+p =0has roots 4 and . . 


65 3 (log, x +1 Gee + chanel 
- For the equation x4 ORES Ra NZ which OS 
the following is not true? 
(a) has at least one real solution 
(b) has exactly three real solutions 


(c) has exactly one irrational solution 
(d) all of these 


<aisaroot of 25x7 + 5x — 12 = 0, 
of sin 20 is 


6) Se 


~l<x<0: Then, the 
yalue 


12 —24 20 
(895 TEE (55 


. = 7, Ifa pce Randat b+c=0, then the quadr 
6 is ‘ 


‘ atic equation 
Me a =Ohas 
255 i jayone positive and one negative root 
‘s (b) imaginary roots 
(¢) real To0e 
(d)none of these 
fh >a, then the equation (x —a) (x — b)-1=0 has 
(a) both roots in [a,b] 
(b) both roots in (= =, a) 
(c) roots in (— a) and other in (b, < ) 
tf (d) both roots in (b, 22) 


z “Nig, The roots of the quadratic equation 
Gp | (a+b 2c) x — (2a —b~c)x+(a—2b+c)=Oare 
i~p fajatb+e and a-b+c (b)5 and a—2h+ce 
ae 1 
(c)a-2b +0 and sh eg (d) none of these 
70. Ifa, 0, care positive real numbers, then the number of real 
roots of the equation a+b |x | +c=0is 
tesy (a) 2 (b) 4 (c) 0 (d) none of these 
71. Real roots of the equation x7+5 | x | +4=0 are 
pail (a) -1,-4 (b) 1,4 
£ (c) -4,4 (d) none of these 
=Oay 72, Ifaand bare the non-zero distinct roots of 
x°+ax+b = 0, then the least value of x +ax+ bis 
2 9 _9 
‘anh 
73. If xis real then x= 2x+4 takes values in the interval 
x7 4+2x+4 


(b) (1/3, 3) 
(d) (-1/3, 3) 
the equation 


(a) [1/3,3] 
eat (c) (3, 3) 
pi} 674. 1f a<c<b, then the roots of 
- (ab)? x? +2 (a+b-2c)x+1=0 are 
(a) imaginary (b) real 
(c) one real and one imaginary (d) equal and imaginary 
r 75. If a, Bare the roots of x7 +bx-c=0, then the equation 
whose roots are 6 and c is 
a) *+ax-fp=0 
b) x7 - x(a+Ph+aP) — ab (a+f) = 0 
5 () 7 + (a+P-aB)x — oP(a+B) = 0 
| (d) 2 + x(a+p+ap) + ab(a+B) = 2% 
76. If c, B are roots of ax2 + bx + c = 0, then the equation 
ar? ~ bx (x1) + ce(x-1) = 0 has roots 
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(a) S28 s z 
eae i-p (b) | om 1-8 
i ; o 6 
©) , 1 - 
a+] 4] (d) Fae 
77. aap ; rhe 
havi E and Gn =5 ¢—3, p=5 f~3, then the equation 
(a ng o/B and §/a asits roots is : 
a) Sx + : af 
) ¥ t19x43=0 (b) 3x7-19x4+3=0 
(©) $x 192-3 =0 (d) 4-16x+1=0 { 
[ALTEEE 2002] 
78. The ex set 
he expression y= ax*+bx+c has always the same sign 
as, Cif 
(a) 4ac<b? (b) 4ac> (c) ac<b* (d) ac> Tag 
79. 


lfc, B and yare the roots of x +8 =0, then the equation 
whose roots are a, f* and is 


(a) x -8=0 
(c) +64=0 


(b) x°-16=0 
(d) x°-64=0 
80. Given that ax? + bx +c =0 has no real roots and 
a+b+e<0, then 
{a) c=0 (b) c>0 
81. If x € R, then the expression 9* — 3° + 1 assumes 
(a) all real values 
(b) all real values greater than 0 
(c) all real values greater than 3/4 
(d) all real values greater than 1/4 
82, The values of ‘a’ for which the roots of the equation 
x? +x +a= (are real and exceed ‘a’ are 
(a) O<a<1/4 (b) a<1/4 
(c) a<-2 (d) -2<a<0 


83. Let a, Bbe the roots of x + bx +1=0. Then, the equation 


(c) c<0 (dj) c=0 


1 VALS 
whose roots are =| + F and — iP + ‘| is 


(a) x =0 (b) 7 4+2bx4+4=0 

(c) 7 -2bx4+4=0 (d) x7-bx4+1=0 
84. The roots a, {i and y of an equation 

-3ax°4+3bx=c=0arein HP. Then, 


(a) B= (b) B =b p=" 


If b and care odd integers, then the equation 


x2 + bx +c=0has 

(a) two odd roots 

(b) two integer roots, one odd and one even 
(c) no integer roots 

(d) none of these 


c 
(a) B= 5 


85. 


uw 


11.50 hy 
243X425 
86. If the equations ac +bx +c=0 and Hox + 


have two common roots, then spec 
5 aeabie 


e ie 2 si Re i (d) none of these 
= > ZCTO, 
87. Ifboth the roots of the equation ac+bxte = 0 are zere 
then 
(a) b=c=0 (b) LUNs 
(c) 640, c=0 (a) b40, €# 


2 = » equa 
88. Let a, B, 7, 5 be the.roots of xt 427+ 1=0. Then, the equ 


ae) Ze 
tion whose roots are @&, B*, ~, 5 te ‘ 
(a) 0? -x+1)7=0 (b) GQ +x +1) =0 
(c) xi-274+1=0 (d) +xt1=0 


aif ae 
89. The number of real roots of| + +1 x4 Fal rate 


(a) 0 {b) 2 (c) 4 (d) 6 


4 

90. The roots of the equation (3 - xi +(2 =x)! =(5 —2x)* are 
(a) all real (b) all imaginary 
(c) two real and two imaginary (d) none of these 


91. The real roots of | ¥ (3-3x7+3 | x]-2=0 are 


(a) 0,2 (b) +1 (c) £2 (d) 1,2 
92. The number of positive integral roots of 

vie -4x72+x4+1=0 is 

{a) 0 (b) 1 (c) 2 (d) 4 


93. If x, y,zare real and distinct, then 
x7 447 +927 -6yz-32x —2xy is always 
(a) non-negative (b) non-positive 
(c) zero (d) none of these 


94. The value of ‘a’ for which the equations x +ax+1=0and 


x! 4ax°+1=0 have a common root is 


(a) 2 (b) -2 (c) 0 (d) none ofthese 
95. If xvinby hn] as roots equal in magnitude and op- 
atm Orn Wd 4 oh P 
posite in sign then the value of A is 
a-b ath 5 1 
‘Deo (Oe sat OKe (d) = 
96. The values of ‘a’ for which (@*-1)x°+2(a@-1)x+2 is 
positive for any x are 
(a) a2 1 (b) as 1 
97. Ifa, Bare the roots of the equation x? + Vo. x+B = 0, then 
the values of « and f are 
(a) a=1, B=-1 (b) a=1, B=-2 
(c) H=2, B=1 (d) a=2, B=-2 


98. If a, b, care in A.P. and if (b~c) x7 +(c-a)x-+a—b =0 
and 2(c+a)x? + (b+ c)x=0 have a common root then 
a)? 2, areinAP. —_(b) a, 2, Parein AP. 
(c) a, C4, Pare in G.P. (d) none of these 

p Li 
99. If the expression mx — 1 + ys always non-negative, then 


the minimum value of m must be 


ee > — 


OBJECTIVE py, | ae 
: : Tt WY 
1 0 - OT, 
(a) - 5 (b) (c) 4 (ai i 7 


400. The set of values of p for which the roots Be > 
H ger axtp Pl) =Care of opposite Signs jc bs 
1. Letaand fi be the roots of the equation x2, san 
on whose roots are c!”, 8” is =0, 


(b) ET 
(d) PHxt1ag 


10 
equati 


(a) 7-x-1=0 
(c) e+x-1=0 


2 are the roots of the equation ped + x 4 ot 
10. + Ifp and q < p 
Oth, v 


(b) p=1org 


(a) p=1 
(d) P=~—2org 


() p=-2 | 
[AIEEE 

103. If p, 4, r are positive and are in A\P., the roots a 
quadratic equation px? +qx+r=Oare real fn the | 
MY 5~7|24x6 ©) r77| <4 

(c) allpandr (d) no pandr 

104. If two equations 

ay x + by x + cy = Oand, 2X + by x +0529 


have a common root, then the value of 
(aj by —az by) (bj) cz — b2 cy), is 


Pp { ‘ 


@-@e-ma? ©) Garaget Py 
(6) (a) € = @ 6)" (d) (a, = c,a,F yg Th 
105. The value of p for which the difference between the roo me: 


of the equation x + px +8 =O is 2 are 

(a) +2 (b) +4 (c) +6 (d) 8 
106. lff(x) =2.x° + mx? ~ 13 x +n and 2,3are roots of thee. 

tion f (x) =0, then the values of m and n are 

(a) -5,-30 (b) -5,30  (c) 5,30(d) none ofthese 
107, If the roots of the equation a(b—c) x +b(c-a 

+c (a—b)=0 are equal, then a, b, care in 


(a) HP. (b) GP. —(c) AP. (@) noneofthes 
108. 1f 798% =4x+5) 1, x may have values 
(a) 2,3 (b) 7 (c) -2,-3 (a) 2-3 


(c) a>~3 (d) aS-3ora>1 409, If, Bare the roots of ax* + bx +¢=0 the equation what | 


roots are 2 + o,2 +P is 

(a) ax*+x(4a—b)+4a-2b+0=0 

(b) ax*+x(4a—b)+4a4+2b+c=0 

(c) ax*+x (b-4a)+4a4+2b+c=0 

(d) ax*+x(b-40)4+4a-2b40=0 
110. For the equation | x |?+ | x | -6=0 

(a) there is only one root 

(b) there are only two distinct roots 

(c) there are only three distinct roots 

(d) there are four distinct roots 
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ill ES a ga = eee 


11.51 


BEwo sradente bile solving a quadratic equation j 
co ied the constant term incorrectly and Satan inX, one 
»>r CODE: a 7 er ; 
and 2. The other copied the constant term and coe ficke : 
eihicrent 


2 ras — z 
Oba, comrectly as~Gand respectively. The correct roots a +2bx+e=0ar 
are x+c=Oare 
(a) real 
, {a) 3,- 2 (b) =3,2 (c) =6,-4 tA, es 


0 , 112. If8, 2 are the roots of x° + ax + B=0, and 3,3 are 


(a) GP. (b) A.P. (c) H.P. (da) none of these 


124. Ifa, b, care all positive and inH.P., then the roots of 


(b) imaginary 
(c) rational (a) equal 


the roots 125, If the equation ax* + 2 bx -3 c =0 has no real roots and 


2 = ¥ > 3 5 
ofa, +axt+b=0, nem the roots of 37 4 ax+b=Oare oe 
(a) §,-1 (b) ~9 2 (c) — 8,-2 (a) 9,1 4 <a+b,then = 
9 ’ 
113. [fone root of x° = x—k=Ois Square of the other, then k = (a) c<0 (b) c>0 (c) c20 (d) c=0 
(a) 2£N3 (b) 3£V2 (ce) 24.5 (d) 5ayz 126 If the roots of the equation x7 + 2ax+b=0, are real and 


distinct and they differ by at most 2 m, then b lies in the 


114. Ifa, bare odd integers, then the roots of the equation int 1 
erva 


2Qac+(2a+b)x+b=0,a40are 


{b) [a* —m*, a) 


(d) none of these 


(a) (a - ne’, a) 
(c) (a*, a + m) 


127. If a, fh are the roots of the equation ac +bx+c=0, then 
the value of the determinant ' 


(a) rational (b) irrational 
(d) none of these 


115. The value of p for which both the roots of the equation 


(c) non-real 


2 2 
FQxy t 4x ~20 px + (25 p* +15 p — 66) =0 are less than 2, lies in 1 cos (B= a) cos a 
2 (a) (4/5, 2) (b) (~1,-4/5) cos (a = B) 1 cos fi} , is 
(c) (2, °°) (d) (--,~-1) Rae oe (b) sien fi 
sin as 


(a) sin (a+) 

(c) 1+ cos (a +) 
128. Let «, f be the roots of the equation ax* + bx +c=0, and 

let of +f"=S,forn21. Then, the value of the 


116; The value of ’c! for ncn | 0° ~p* | = 7/4, where o and Ui abc bie 
Bare the roots of 22° +7x +c=0, is 


117. The value of ‘K for which one of the roots of 


“tho? 


Ween ih “id 
at te; x°-x+3k=0, is double of one of the roots of secant 
v-xt+k=0is 3 145, 1+%S) 
(a) 1 (b) =2 (c) 2 (d) none of these 1+S, 14S, 1+5s3| is 
14S. 14S, 14S, 


118. The equations ax*+bx+a=0 and -27x74+2x-1=0 


120. The number of real solutions of the equation 


have 2 roots in common. Then, a +b must be equal to aie . (a+b+0) Ww + 4ac) 
(a) 1 (b) -1 (c) 0 — (d)_none of these a= (b) ; 
119. The graph of the function y = 16 x* +8 (a+5)x-7a-5 2. A 
is weedy above the x-axis, then ‘a’ must satisfy the (Bye stKCs Aac) (ay ee fe ag) 
inequality a 
cape ssi (o) ne ee 129. Leta= cos +isin“Fa=a+a +a! and 
d) none of these 
Che e b= a +a’ +a’, Then, the equation whose roots are «, it) 


is 
(6 +26)" 2+ (5-2 Voy" ~°=10, is (a) + -x4+2=0 (b) 7 4+x-2=0 
(a) 2 (b) 4 (c) 6 — (d) none of these (c) *-x-2=0 (a) x7 4x+2=0 
121. The number of real roots of the equation 130. If me Z and the equation moe +(2m=1) x + (m= 2)=0 
4 . has rational roots, then m is of the form 
2x4+527°+3=0, is (d) 3 (a) n(n +2),ne Z (b) n(n4+1),n€ Z 
(a) 4 (b) 1 (18 3 (c) n(n=2),neZ (a) none of these 
122, If x,a,b,c are real and (x~4 + by +(x-b +c) =0, then 431. If (1 +k) tan? x-4 tanx-14+k=0 has real roots tan x; 
a,b, carei 
(a) HP. y (b) GP. _(c) AP. (d) none of these Re Lone (b) B26 
: (a) ks5 z 
123. If the roots of the equation ie ENG ca tnese 


(@24+R)x2-2barqx+@+e)=0 


are equal then a, b,c are in 


An evaluation version of novaPDF was used to create this PDF file. 
Purchase a license to generate PDF files without this notice. 


11.52 


132, If the sum of the squares of the roots of the equation 


x7 (sin @ —2) x —(1 +sin &) = Ois least, then @= 
(a) 2/4 (b) 2/3 (c) n/2 (d) 7/6 
133. p,q,rands are integers. If the A.M. of the foots sf 
x? — px + q=0 and GM of the roots of x =r +5 =( are 
equal, then 
(a) qis an odd integer 
(c) pis an even integer 


134. If o, B, y be the roots of x° +a = 0 (ae R), then the num- 


(b) ris an even integer 
(a) sis an odd integer 


2 2 
Calin 
ber of equation(s) whose roots are(5 | and () is 


(a) 1 (b) 2 (c) 3 (d) 6 
135. If «, § are the roots of ax*+¢=bx, then the equation 


@tcyyrahy in y has the roots Nee (a) -1 (b) 0 

(a) o',p"! (b) «8 () 1 (4) none of 

© ap a'p (d) Vo, VB ie. 
Answers 

1. (a) 2. (b) 3. (d) 4. (d) 5. (c) 6 (a) 7. (A) 

8. (c) 9. (a) 10. (c) 11. (c) 12. (b) 13. (d) 14. (b) 78. (b) 79. (d) 80. (c) 81. (c) 82. (c) 83, () y 
15. (a) 16. (b) 17. (b) 18. (b) 19. (a) 20. (b) 21. (d) 85. (c) 86. (c) 87. (a) 88. (b) 89. (a) 90, ( 9. i 
22. (c) 23. (a) 24. (b) 25. (a) 26. (a) 27. (a) 28. (b) 92. (c) 93. (a) 94. (b) 95. (a) 96. (d) 97. () 98.) 
29. (b) 30. (a) 31. (b) 32. (c) 33. (b) 34. (d) 35. (a) 99. (c) 100. (b) 101. (d) 102. (b) 103. (a) 104. (4) 195 ( 
36. (d) 37. (a) 38. (b) 39. (b) 40. (c) 41. (d) 42. (b) 106. (b) 107. (a) 108. (a) 109. (d) 110. (b) 111. (@)1n 
BON ne nas asc ken @lcae - (.  “ay3..(@) atk.) @) Aas: (a) tle aur yaaa 19.4 
50. (b) 51. (c) 52. (d) 53. (a) 54. (a) 55. (a) 56. (a) i) 
57. (a) 58. (e) 59. (a) 60. (b) 61. (a) 62. (b) 63, (c) 12% (b) 124. (c) 122. (c) 123. (a) 124. (b) 125. (a) 126, Gy 
64. (a) 65. (d) 66. (c) 67. (c) 68. (a) 69. (d) 70. (c) 127. (d) 128. (d)129. (d)130. (b) 131. (a) 132. (c) 133, 
71. (d) 72. (c) 73. (a) 74. (a) 75. (d) 76. (c) 77. (b) 134, (a) 135. (b) 136. (c) 137. (a) 138. (b) 


CHAPTER TEST 


Each of the following questions has four choices (a), (b), (c) and (d) out of which only one is correct. Mark the correct choice. : 


1. The set of values of ‘a’ for which 
x7 +ax+sin™ ! (x7 =4x+5) +cos7! (x7 -4x +5) =0 
has at least one real root is given by 
(a) (—%, V2 mn] U [v2 7, «) 
(c) R (d) none of these 

2. The set of possible values of a for which 

x*— (? - 5a +5)x + (2a*-3a-4) = 0 
has roots whose sum and product are both less than 1 is 
(a) (-1,5/2) —_(b) (1,4) (c) [1,5/2] 


3. The equation (a + 2) x7 + (a@-3)x = 2a-1,a # — Dhasra- 
tional roots for % 
(a) all rational values of a except a =- 2 

(b) all real values of a except a =-2 

(c) rational values of a> 1/2 

(d) none of these 
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(b) (Ce Ail V2 mt) U (V2 7, ©) 


(d) (1,5/2) 


136. 


137. 


138. 


4. 


5. 


6. 


7. Ifthe roots of x3 = 12x? +. 39x - 28 = Oarein AP, thet” 


: 2 
if the equation 2x ~7x+1=Oandars, . 
common root, then mo 


(a) @=2b=-7 
(c) a= 4, b=-—14 (d) NON of 5 


The common roots of the equations ey 22 
and 1+ Seated + x73 = 0 are ( where « ic uss) 
Om 


root of unity) « 
(a) 0,0 (b) 1,02 
(c) <1, -@ (d) @, ~g2 
nt 
1 1 
If f(x) = ¥ f - mill? 4; then the produ . 
k=2 Ons 


of f (x) =0.as n — ©, is 


If sin, sinacos® are in G.P., then the roots tt 
x7 +2x cotat1 = 0 are always 

(a) equal (b) real 
(c) imaginary (d) greater than! 
If o, B are the roots of x*-3x+a=0,a€ Rand acl 
then 
(a) @& (—e, 2) (b) ae (-~, 9/4) . 
(c) a€ (2,9/4] (a) none ofthese 
If the equations ax? +bx+c=0 and cx? + bx +020) : 
have anegative common root, thena-b+¢= 
@o (b) 2 () 1 (a) none 


common difference is 
(a) +1 (b) +2 


ot 


(c) £3 


2 4 
rae! ou a cools of a, x +b) x4 c) = 
sy v rs if -.=(Q are O% B, Such the 
Nee a? ; 
= ee Ab ; 
* jhe hee = (b) a ue b ENC 
Mp) ig, & Sasa 
ve Bete by = Cy (da Ni ; 
ley * ce) 0182 = by 02 = % g ; (4) none of fase 
LF. oots of the equation ax* — dy 4. 92 0 ’ 
IF Sa f the roots is equal ta... ee Maginan 
he sum O S 1S equal to the;  Maginary 
by and the 5 7 © their Product, eel 
a (b) 4 {e}) 23 at 
a) -2 ( ) 2 (d) None Of these 


de are 
+bx4+c=9 


a,b,c are real numbers in G.P. such that aan 
f Man in # <ilyi 
tive, then the roots of the equation ax2 
and are in ratio b: ac 


(a) are real 

(b) are real 

. jmaginary and are in ratio 1- 

(c) are imag a ues ratio 1:0, where @ isis 

complex cube root of unity a 
(d) are imaginary and are in ratio — 1 : @ 


‘- 


jt. If the absolute value of the difference of the roots of the 
equation xv? +ax+1=0 exceeds V3a, then : 
(a) ae (07, ~1) 0G, 9) (b) ae (4, 0) 
() ae 14) (d) ae [0, 4) 
2 If a, B are roots of the equation 375x*~25x~2<=0 and 
n 


>it . , “ 
$= a” +B", then lim S, is equal to 
neo r= 1 


(a) 7/116 (b) 1/12 (c) 29/348 (d) none of these 
43. The quadratic equations e+ (a —2)x-2a*=O0and 
?-3x+2=0have 

(a) nocommon root for allaeé R 

(b) exactly one common root for alla e R 

(c) two common roots for some ae R 

(d) none of these 
14. If roots of ax2+bx +c= 0,a,b,c € R,a #0 are imaginary; 

then 

(a) ac>0 (b) ab>0 (c) be>0 

(d) exactly two of ab, bc and ca are positive 
1. The value of m for which the equation 

x°~mx?+ 3x -2 = 0 has two roots equal in magnitude but 
_ Opposite in sign, is 

fa) 4/5 (b) 3/4, (c) 2/3 (d) 1/2 
lh The equation formed by decreasing each root of 
ax + bx +c=0 by 1 is 2x* + 8x +2 =0, then 
i (a)a=-p (b) b = -c (c) c=-a (d) b= ate 

MY, Ifthe roots of ax? — bx — c= 0 change by the same quantity, 

then the expression in a, b, ¢ that does not change 1s 


: — Af 
a ea ee 


‘ WP org v4 pe0:r=1,2,3 are three quadratic equa- 


tions of which each pair has exactly one rootcommon, then 
number of solutions of the triplet (@, 443) 


on of novaPDFE was used to c 
chase erate PDF files 


19, If 2 + px + 


) 2 


isa facto; 


{c) 9 (da) 27 


Fr Of the - 
the cubic Polynomial 


(b) a*-2 = 1 

| (d) none of these 

tor of x44. ax3 5. bx + cx - 1, then the other 
(a) x3 

21. Ifa, is 
Toot is 


(b) X+1 
4 root of the equation 


(c) x42 (d) x-1 
2x (2x + 1)=1, then the other 
(a) 303-4 o 
(©) 403-34 


(b) —2a(a+1) 
(d) none of these 
22 IFonerectars ; 
ther a of the equation (a — b) x" +ax+1=0 be double 
Re . and ifa€ R, then the greatest value of b is 
A . 9/8 (b) 7/8 (c) 8/9 (d) 8/7 
“3. If the equations ax +b, * 
dee NS AX” + OX + C=O and 2x* +3x+4=0 havea 
common root, then a:b a eae ae 
(a) 2:3:4 
(c) 4:3:2 


(b) 1:2:3 

(d) none of these 

4. i ee equation x* + ax? +b =0,b #0 has a root of order 2, 
(a) a +2b = 0 (b) a2-2b = 0 
(c) 4a° + 27b + 1=0 (d) 4a? +27b = 0 

25. If the roots of the equation x° — by + c= 0 are two consecu- 
tive integers, then 4c is equal to 
(a) 1 (b) 0 (c) 2 

26. Ifa,b,c€ Rand the equations ax” + bx +c=0 and 
x +3x74+3x42=0 have two roots in common, then 


(a)a=be#e (b) a=b=-~e 
(c)a=b=c (d) none of these 


27. LetS denote the set ofall real values of a for which the roots 
of the equation x7 — 2ax +a -1=0 lie between 5 and 10, 


(d) none of these 


then S equals 
(a) (-1,2) (b) (2,9) (c) (4,9) (d) (6, 9) 
28. The sum of the real roots of the equation 
| x-2 [74 |x-2|-2=0,is 
(a) 4 (b) 3 (c) 2 (d) 10 
29. The product of the real roots of the equation 
| 2x+3 es | 2x+3| +2 = 0,is 
(b) 5/2 (c) 5 (d) 2 


(a) 5/4 
30. Ifa+b+c=0anda<c then the roots of the equation 
(b+c-a)x2+(cta=b)xt(atb~c) = 0, are 
(b) real and equal 


(a) real and unequal 
(d) none of these 


(c) imaginary 


31. If sec @ and tan care the roots of ax* + bx +c =0, then 
(a) a*=b? +2ac = 0 (b) +P +c —2abe = 0 
(c) at +4ab®c = bt (d) none of these 
32, If the roots of the equation x +bx*+3x-1=0 form a 
non-decreasing H.P., then 
{a) b € 6: 3, =) 
(c) be (—, —3) 

33. Let [x] denote the greatest integer less than or equal to x. 
Then, in [0,3] the number of solutions of the equation 
x7-3x+ [x] =0, is 
(a) 6 (b) 4 (c) 2 (d) 0 

34. The number of non-zero solutions of the equation 
x7 -5x— (Sgn (x)) 6 =0, is 
(a) 1 (b) 2 (c) 3 (d) 4 
35. The value of ‘a’ for which one root of the quadratic equa- 


tion (a* — 5a + 3) x* + (3a = 1)x+2 = Ois twice as large as 
other, is 


(b) b= -3 
(d) none of these 


2 
) 3 (a) 3 


36. If a, B, y are the roots of the equation C+ arr + bx +c=0, 
then a7! 48714471 — 


1 
(a) “3 (c) -3 


a l b 
(a) @ e)-=  @- (d) © 
37. fa Band y are the roots of x3 +.9x-+r=0, then 5) ris 
ge B+y 
(b) gtr (c) g/r (d) -3 


38. If cand Bare the roots of the equation ax? + bx + c=0 then 
(1+0+ 07) (1+B +f), is 

(a) 0 (b) positive 

(d) none of these 

39. If and Bare the roots of x* + px +1=Oandy and dare the 


(c) negative 


roots of x? 49x41 =O +} 
CB 0845) hen the value of NM ie =aA,+bA,_, (b) Ay.) = bA,+a4 
(a) p°~q (b) q=p? (c) pe 2 SEES) A Ay = BAT (d) A.) = bA,-04 
; [CEE ee 50. Let a,b,c be real, Ifa f+bx+c=0 * two real nt 
40, gue sppettealt number of real roots of the equation pee es Rand B>2 ar 
"= 1 =O ts (a) 4~< +5 <0 (b) 4422 ay | 
(a) 2 aa 
(b) 3 (c) n (d) 2n (c) 4-4 £_9 (d) 4 2 : j 
aoa BERRA > 
aa 
* Answers 
1. (a) 2. (d) 3. (a) 4 (b) 5. (a 
; »@) 6 (a) 7 
8. (b) 9 (c) 10. (c) 11, -() 29. (b) 30. 
15. (c) 16. (b) 17. (c) 18, s i. 6 as S Ve (a) 36. (b) 37, G S ‘s a mB oe x a 6 ei 
22. (a) 23. (a) 24. (d) 25, (a) 26, (c) 27. (d) 28. 5 - a 44. (a) 45. (d) 46, (d) 47. oO 48. (d) # 
» (a 


Solutions of Exercises 
and Chapter-tests are available in a Separate book on "Soluti 
uttons of Objective Mathematics": 
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41.The value of k for which 


i ae +k+4=0 has both root, ie at 

(a) 0 (b) 2 Ee Ning 
a2. Ifx*/>—7x'/> + 10 =0, then the set of ie (dj. 

(a) (12,5) (b) {8} @ig oe 
43. If x* +2ax+10-3a>0 forall xe R, then (qj bid 

(a) -5<a<2 (b) acs 

(c) a>5 (d) 2<gc5 


44. If the difference between the roots of »2 
x7 + bx +a=Ois same anda+# b, then 
(a) a+ b+4 =0 (b) at+b4- 
(c) a—~b-4=0 d) apes 

45. Product of the real roots of th zh 
x7 + | x | +9=0,(t40) © eauay 
(a) is always positive 
(c) does not exist 


* atthe 


(b) is always. 
(d) none Be thee tne 
46. If the sum of the squares of the roots of the 


xt = (a-2)x=(a+1)=0is least, then they 
(a) 0 (b) 2 (c) ~1 

If x7 +ax+10= 0 and x7 4by- 10= 
root, then a* — b? is equal to 

(a) 10 (b) 20 (c) 30 


48. If x" + px+q= (is the quadratic equation whose rool 


a—2 and b-2 wi 
oes where a,b are the roots of 2 ~3t+]s 


(a) p=1,q=5 
(c) p=-1,q =1 


47, 
0 have Ai 


(d) p : 
49. If nd B are the roots of the equation x7—ax+h=) 

: “ 

A,, =a" +B", then which one of the following is true? 


NDUCTion 


0 ENTS A sentence or descript; 
1A ENT! €seription which, re 

R gy. | ive or false is called a statement. hich can be JMdged to be 

‘4, following are some examples of statements: 
Bat, (i) 2 divides 6, : 
aot (ji) Jaipur is the capital of Rajasthan 

(ii) There are 5 days in a week 
ty : (iv) (x+1) is a factor of x? — 3x +2 
fae) babu 
" Clearly, statements (i), (ii) and (v) are true statey 

he, (ii) and (iv) are false statements. een berens 

| MATHEMATICAL STATEMENTS Statements involyi 

i VIG mathemati, 

] $ | pelations are Known as the mathematical in Sean lies lend 


Clearly, statements (i), (iv) and (v) are mathematical state- 
ments. 
IfP (n)is the statement “1 (7 + 1) (1 + 2)is divisible by 12”, then 
statements P (3) and P (4) are true, but that P (5) is not true. 
FIRST PRINCIPLE OF MATHEMATICAL INDUCTION 
ja; ‘Let P(n) be a statement involving the natural number n such that 
; (I). P (1) is true i:e. P (n) is true for n = 1. 
and, (II) P (mm + 1) is true, whenever P (m) is true 
ie. P (m) is true = P (m +1) is true. 
Then, P (n) is true for all natural numbers n. 
SECOND PRINCIPLE OF MATHEMATICAL INDUCTION 
let P (n) be a statement involving the natural number n such that 
(I) P (1) is true i.e. P (n) is true for n = 1. 
and, (Il) P (m+ 1) is true, whenever P (n) is true for all n, 


This section contains multiple choice questions: Each question has 
in the n!" bracket of the series 


EXAMPLE 1 The sum of the terms 
M+2+3+4)+G+6+748+ 94, 
() (n=1)3 +3 (b) +a) +8 


( & + a (n+2) (d) (n+ e+ 


ion of novaPDF 


“a 
hiate 


has 4 choices (a), 


AA tn nranto thie DANE fil- 
used to create this PDF file 


% Where 1 Sn<m 
en, P(n) is true for all natural niin beors 
2. S Ac =} fz 
SOME USEFUL RESULTS 


© ANE results will | 
type y rahtee S will be very hel ful in answeri Cre 
YPe problems on mathematical Sclaetion See 


1424. tne Dn = A+) 
2 
(ii) 1742? 4 etn = Ep? = E+) n+) 
6 


(iii) 19 +234... +1 =D = ee wt | 
) 


n (n+ 1) (2n+1) (3n? +3n-1 
30 

(v) The sum of first 1 even natural numbers= 5 2n =n (n+ 1) 

(vi) The sum of first » odd natural numbers == (2n-1)=n* 


(vii) Sn (n+1) = Atenas?) 


(viii) Dn (n+) (n+2) = DED sae wes Z)(n +3) 


(iv) 194294. 4n4 = En'* =: 


(ix) xt-yl=(x-y Qa ys SP ety ey 
for allneé N 
(x) aylaety tae tye OY ec axy ty 


when 71 is an odd natural number. 


SECTION -I 
SOLVED MCQs 


(b), (c) and (d) for its answer, out of which only one is correct. 


Ans. (a) 
SOLUTION 
f the terms in first bracket = 


pace =1 


Forn = 1,wehave 
1 
Sum 0 


and, (n- 1)" 


(b) 2 {c) 3 mit 


(b) $() = SKE) (a) 1 (a) 4 
(c) S(k) & S(K+D “EE 2004] Ans. (a) ae : [Atte io 4 
(a) § (1) is correct [AIE SOLUTION It can be checked by using PM] that Stat ae 
b true for all 1 € N. “Then if ‘ 
anes : ) 1) be true. Then So, statement-2 is correct. y s ie 
SOLUTION Let S (k) be true. : #8 wi) Now, ) ia) 4 
14345+...+(2k-1) = 3+K (nt 1) — 1 -1 = (n+ 2! -Q4y}_h pt 
si un 
Now, Using statement-2, \(n + 1)’ — (1+ Dh and \n? — yl y (@ 3 
S(k41) = 143454... +(2K-D+AtD divisible by 7. Therefore, (1 + 1) — 1? ~ Lis algg gi th poe! 
» * : . ¢ es is} % 
= B42) +2%k+1 = 3+ (k+1) [Uing (i)] So, statement-1 is correct and statement-?2 js coe Sible Et ' , 
~ ss 4 tion for statement-1. 4 “Ply, ¢ 
= $§(k+1)istrue. : Thi 
Meroe, 
EXERCISE o 
( 
pero ae <4 choices (a), (b), (c) and (d) for its answer, out of whic} . 2 
This exercise contains multiple choice questions. Each question has 4 choices & Beceem ce wiacts CT ONLY One ig Cor, 3M 
pater 12, 3+13+ axis = 
1. Forallne N, ps ~1is Dae By) (a) 4 (a) 2n*+ mm (b) n? 45,3 0) 
‘ 9 
ve Danie aivisible b (c) n° +2n" (d) none of these 
: 2_ Heible by 
2. AlN N, then n a i we a i (d) 24 13. The sum to » terms of the series 1° +3? 4.53, ek 
a 
: N, 72" — 48n - 1 is divisible b (a) v1) (b) 1° Qu? —1) i) 
3. Forallne N,7~ — 48 — 11s y (c) n? (2n? +1) (a) 2 (n? +1) 3, 0) 
(a) 25 (b) 26 (Oe yer [EAM s(t) 
CET ay, 1 
2n Peer ear i 
4. For all ne N, 5°" = 1is divisible by =e 14. If 10” +3.4"*7 42. is exactly divisible by 9 for all nex 
(a) 6 (b) 11 (c) 24 (d) then the least positive integral value of } is ‘a 
5. Forallne N, n° + 2n is divisible by (a) 5 (b) 3 (c) 7 (d) 1 sot 
(a) 3 (b) 8 (c) 9 (d) 11 15. If x" — 1 is divisible by x — k, then the least positive inte 
6. For all € N, 4" -3n—1is divisible by value of k is 
(a) 3 (b) 8 (c) 9 (d) 11 (a) 1 (b) 2 (c) 3 (4) 4 
7. Foralln € N,33"— 26" —1is divisible by 16. If a, bare disting! teen numbers, then for all ne Nix 
(a) 24 ) 64 (17 (a) 676 ee a —D is divisible by ae 
a) a- a+b 
8. If ne N, then 3" +7 is divisible by (c) 2a—b (d) a-2b 
9 d) 11 F Bee picee ni: 
(a) 3 (b)/8 (c) (d) 17. If nis an odd positive integer, then a" +b” is divisible 
9. Foralln e€ N, 3n° + 5n° + 7n is divisible by (a) a+b (b) a-b 
(a) 3 (b) 5 (c) 10 (d) 15 (c) a+b? (da) none of these 
10. The nth terms of the series 3+ 7+ 13 + 21 +....1S 18. If n is an even positive integer, then a + h" is divisible) 
(a) 4n-1 (b) n?+2n (a) a+b (b) a-b 
2 " 
(c) went (d) we4+2 (c) a — Ce (d) none of these 
: ; a) 3 
11. The nth term of the series 4 + 14 +30 +52+804114+....is 19. Forallne Nog ar +i i; 


(b) 2n* +2n 
(d) 2n? +2 


(a) 5n-1 
(c) an? +n 


(b) a natural nude 
(d)_ none of these 


(a) an integer 
(c) a positive fraction 
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f The continued product of first y » t 
cron ii factorial’ “and is denoted by|n or y lie Ca umbers IS 
pied te ae 1x2X3X4%X(1-1) xn 
le, 
oom? 2!=1x2 
31 = 1x2X3 
4i= 1x2x3x4 
5! = 1X2X3x4x5 and soon. 
ni = (n-1)!n forallne N 
clearly? 
100 
1USTRATION 3 Ifa, =n (n!), then! a, is equal to 
r=1 
w) 101! (b) 100!~1 (c) 101!-1 (a) 101141 
Ans: (C) 


on We have, 
So si 10° “ia 100 


y a= > rer) = D (r+1)-1r! 
pel r=1 r=1 
100 100 
o Dawe dy (rtyi-rh 
pal r=1 
100 
» 345 (2! — 1!) + (3! — 2!) + (4! - 3!) +... + (101! = 100!) 
r=1 
100 
> ) a= 101!-1 
r=1 
50 
UL . 
ILLUSTRATION 2 oc 5 en Dy a,, 18 equal to 
50!=1 Bil=1 1d) none of these 
ar To i ©rq@-1n! ‘ 
Ans, (b) 


SOLUTION We have, 


n 
1 el 


ns? ye ea) ond 
" (n+1)! 


a A His te 1 
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ILLUSTRATION 3 If n!,3xn! and (n+1)! are in G.P., then 
N+,oXn land (n+1)!arein 


(a) A.P. (b) GP, 
Ans. (a) 


SOLUTION It is given thatn!,3xn!and(n +1)! areinG.P. 
(xn!P = n!x(1+1)! 


(c) HP. (d) none of these 


=> 9x(n!* =ntx(n+1)n! 

=> 9=n+1 

=> n=8 
nl=8!,5xn!=5x8land(n+1)! =9 

We observe that 
2(5xn1) 

= 2(5xn!) =91+8l = 

Hence, n!,5xn!and (n +1) are in AP. 


ILLUSTRATION 4 The value of 1.1! +2.2! + 3.3! +... + noni, is 

(a) (n+1)! (b) (n+1)t+1 

(c) (n+1)!-1 (d) none of these 

Ans (c) [CEE (Delhi) 2005] 


SOLUTION Wehave, 
1.11 + 2.2!4+3.3! +. + nani 


= 10x8! = (9+1)x8! = 9x8!+8! 


ni+(n+1)! 


2 Sr (rl) 


r=1 


2 E((r+ri-nl 


rel 


13.40 


Ans, (d) 
a" 
one a 
SOLUTION LetS = 1c, Then, 
r=0 
n" Fes 
S=)>> PET Oya [-.: C, = 
read 
2n+1 
25 = 3) AG, = 2081 = 5 = 2". 
r=0 
So, statement-2 is true. 


The number of ways of selecting at least one and at most 1 


books from (22 + 1) books is 
2+ Ic, 4, 2H 1G + eet 2n+ ic. = pia us) 
2274 = 255 > 2" = Bo n= 4 
So, statement-1 is false. 


Lan § 
1. The value of Ty is 
rel 
(a) 2” (by i2tete  (e)n ait (d) 2"4+1 
2. If *p.="p,+6-"P, then ris equal to 
(a) 6 (b) 5 
(c) 7 (d) none of these 
3. If ath CMe aa CPG SX er then 
(a) n24 (b) n>5 
(c) n>7 (d) none of these 
4. "C.+2"C,_1+"C,_» is equal to 
! 
(a) n+ C (b) Oe 


Ke) alas (d) none of these 


5. If aN AP ahs Pre gc 5, then 7 is equal to 


(a) 4 (b) 6 (c) 3 (d) 8 
6. If PG) +7= Gi n-27 then all the values of n are given by 
(a) 28 (b) 3,6 (c) 3 (d) 6 


7 If "C,_,=36,"C,=84 and "C,,,=126, then 
(a) n=8,r=4 (b) n=9,r=3 
(c) n=7,r=5 (d) none of these 

8. If ""7C.+""IE, 5 "C.,. then 


(a) n>4 (b) n>12 (c) n2>13 (d) n>13 


9. Which of the following is incorrect? 
(a) 1G; o er =r 
(c) "Can C+ Re Ce 


(d) ri'C="P. 
1 5p. 4 
10.16 Pg: P, .3 = 30800 : 1, then the value of ris 


(a) 40 (b) 41 
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EXERCISE 


This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which Only one ig 


(b) Cet ENG 


(c) 42 (d) none of these 


OBJECTIVE t 
MAT HE 


EXAMPLE 9 Statement-1; The number of ways Of diss 
rt mies Site Stry 
identical balls in 4 distinct boxes such that no boy IS em oa 


The number of ways of choosing 


ti 
Ply igd 
Statement=2: any 3 

C ie op 
different places ts 'C;. Kes fy ; 
(a) 1 (b) 2 (c) 3 (@) 4 
Ans. (b) tA 
SOLUTION Thenumber of ways of distributin, i TERR ay 
r persons such that each person receives at ea = at 
n- Gime ite 
Therefore, the number of ways of distributing Widens 
in 4 distinct boxes such that no box is Be b 
10-1C, _, =°C3, So, statement — 1 is true, pty 
Clearly, statement-2 is also true but itis not aco 
tion for statement-1. 


nt 
11. £"*'C, is equal to 
r=0 


nem+1 
(a) C, +1 


rene 3 
(Ca Wessex Co 


(b) n+ t+ 26 
n 

(d) none of these 
LEE (WB) ay 
12. Every body in a room shakes hands with every body 
The total number of hand shakes is 66. The total y 19 
of persons in the room is " 
(a) 11 (b) 12 (c) 13 (a) 14 
13. On the occasion of Diwali festival each student ofad 
sends greeting cards to the others. If there are 20 studs 


in the class, then the total number of greeting card 
changed by the students is _ 


(a) %c, (b) 2-%, 

(c) 2xp, (d) none of these 
14. If "*°C.:""2p, 57:16, then the value ofnis : 

(a) 20 (b) 19 (c) 18 (d) t 
15. The exponent of 3 in 100 !, is 

(a) 33 (b) 44 (c) 48 (@) 3 
16. 


Ten different letters of an alphabet are given. Wo 
five letters are formed from these given letters. The 
number of words which have at least one letter 1 


(a) 69760 (b) 30240 f 
(c) 99748 (d) none of these 
If7 points out of 12 are in the same straight ine, th 
Number of triangles formed is ee 
(a) 19 (b) 158 185 (ss 
18. A polygon has 44 diagonals, the number of it $ 

(a) 9 (b) 10 () 


17, 


49. A polygon has 170 diagonals, How many sides will it 


have? 
(a) 12 (b) 17 (c) 20 (d) 25 
90. The number of all possible selections of one or more ques- 
tions from 10 S!ven questions, each question ieaie % x 
alternative is sas 
(a) 3° (b) 2-1 @) 3l0_, (d) 2!° 
rofw > ainti é 
yo. he umber peeeeye of painting the faces of a cube with 
(a) } Pris 
(c) 6! (d) none of these 


22. A box contains two white balls, three bl 
red balls. Inhow many ways can three balls b 
. © s d « f 
the eB if at least one black ball is to be inohidedin the 
draw 


(a) 129 (b) 84 
(c) 64 (d) none of these 
23. The number of different permutations of i 
BANANA Ge ons of the word 
(a) 720 (b) 60 (c) 120 (d) 360 
24. A person wishes to make up as many different parties as 
he can out of his 20 friends such that each party consists of 
the same number of persons. The number of friends he 
should invite at a time, is 


(a) 5 (b) 10 
(c) 8 (d) none of these 

25. The number of ways in which 8 different flowers can be 
strung to form a garland so that 4 particular flowers are 
never separated is 


(a) 41-4! (b) a 


(c) 288 (d) none of these 


26. The total number of words which can be formed out of the 
letters a, b, c, d, e, f taken 3 together, such that each word 
contains at least one vowel, is 


(a) 72 (b) 48 
(c) 96 (d) none of these 
27. The smallest value of x satisfying the inequality 
popes > 2 Cris 
(a) 7 (b) 10 (c) 9 (d) 8 
28. The number of arrangements which can be made using all 
the letters of the word LAUGH, if the vowels are ad- 
_ jacent, is 
 @) 10 b) 24) 48 (d) 120 
29. The number of ways of choosing a committee of 4 women 
__ and 5 men from 10 women and 9 men, if Mr. A refuses to 
_ Serve on the committee when Ms. B is a member of the 


ack balls and four 


committee, is 
(a) 20580 (b) 21000 
—— (c) 21580 (d) all the above 


30. A set contains (2n +1) elements, The number of subsets of 
this set containing more than n elements is equal to 
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13.44 


Mies (b) 2” () 2" (ay 2 


31. The number of ways in which any four letters can be 
Selected from the word ‘CORGOO’ is 


(a) 15 (b) 11 
(c) 7 (d) none of these 
32. A five digit number divisible by 3is to be formed using the 


numerals 0, 1, 2, 3, 4 and 5, without repetition. The total 
number of ways this can be done is 
(a) 216 (b) 240 (c) 600 (d) 3125 
[ATEEE 2002] 
33. If 7 points out of 12 are in the same straight line, then the 
number of triangles formed is 
(a) 19 (b) 158 (c) 185 (d) 201 


34. If a denotes the number of permutations of x + 2 things 
taken all ata time, b the number of permutations of x things 
taken 11 at a time and c the number of permutations of 
x~11 things taken all at a time such that a = 182 bc, then 
the value of x is 


(a) 15 (b) 12 (c) 10 (d) 18 


35. There aren number of seats and m number of people have 
to be seated, then how many ways are possible to do this 


(th <n)? 
(a) "P m (b) Home 
(c) "C,, x (m=1)! (CNet ier 


36. There are 5 letters and 5 directed envelopes. The number 
of ways in which all the letters can be put in wrong 
envelope is 
(a) 119 (b) 44 (c) 59 (a) 40 

37. The number of ways of selecting 10 balls from unlimited 
number of red, black, white and green balls is 
(a) 286 (b) 84 
(c) 715 (d) none of these 


38. The total number of different combinations of letters which 
can be made from the letters of the word MISSISSIPPI is 
(a) 150 (b) 148 
(c) 149 (d) none of these 

39. The total number of natural numbers of six digits that can 
be made with digits 1, 2, 3, 4, if all digits are to appear in 
the same number at least once, is 


(a) 1560 (b) 840 (c) 1080 (d) 480 
40. The total number of seven-digit numbers the sum of whose 

digits is even is 

(a) 9000000 (b) 4500000 

(c) 8100000 (d) none of these. 


41. Allpossible four-digit numbers are formed using the digits 
0,1,2,3so thatno number has repeated digits. The number 
ofeven numbers among themis 
(a) 9 a Ar eee 

(c) 10 ot 


13.42 
e taken all together be 


Ae ag 
2. If the permutations of a, &, c a Se arid 
‘ Se down in alphabetical order asin Capes a 
numbered, then the rank of the permutation «& is 3 
(a) 90 (b) 91 (c) 92 SES 
43. The number of natural numbers smaller apne eh 
decimal notation of which all the digits are ¢ iffere 
(a) 5274 (b) 5265 
(c) 4676 
44. If eight pe 
of ways in W 
another specified speaker 1s 


(d) none of these 


eeting, then the number 


-ons are toaddress am 
rsons are toé . ceak pea 


hich a specified speaker is t 


(b) 20160 


(a) 2520 
(c) 40320 (d) none of these 

45. The total number of proper divisors of 38808 is Ae 
(a) 72 (b) 70 (c) 69 (d) 


46. All possible two factors products are formed from the 
numbers 1, 2, 3; 4, «++, 200. The number of factors out of the 


total obtained which are multiples of 5 is 

(a) 5040 (b) 7180 

(c) 8150 (d) none of these 
47. Inanexamination there are three multiple choice questions 
and each question has four choices. Number of sequences 
in which a student can fail to get all answers correct Is 
(a) 11 (b) 15 (c) 80 (d) 63 
48. The letters of the word RANDOM are written in all pos- 
sible orders and these words are written out as ina diction- 
ary, then the rank of the word RANDOM is 
{a) 614 (b) 615 (c) 613 (d) 616 
49. The sum of all the numbers that can be formed with the 
digits 2, 3,4, 5 taken all at a time is 
(a) 93324 (b) 66666 
(c) 84844 (d) none of these 
50. The sum of the digits in the unit place of all the numbers 
formed with the help of 3, 4, 5, 6 taken all at a time is 
(a) 18 (b) 108 
(c) 432 (d) none of these 
51, If the letters of the word MOTHER are written in all pos- 


sible orders and these words are written out as ina diction- 
ary, then the rank of the word MOTHER is 
(a) 240 (b) 261 {c) 308 (d) 309 
52. The total number of numbers greater than 1000, b 
, but not 
greater than 4000, that can be formed with the digits ot 
2,3, 4 when the repetition of digits allowed is hy 
(a) 375 (b) 374 
(c) 376 (d) none of these 
[ATEEE 2002] 
53. The number of ways in which 5 picture 
7 picture nails on the wall is E Een oe NUDE ftom 
(a) 7° 
(c) 2520 


(b) 5” 
(d) none of these 
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OBJECTIVE, ey 


54. The number of all four digit numbers Whi 
by 4 that can be formed from the digits ei: ae ay 
(a) 125 (b) 30,0 Fang 
(c) 95 ; ae (d) none Of th, q 
55. The number of all five digit numbers which se 
by 4 that can be formed from the digits 9 1? are 
repetition) is 3,46 
(a) 36 (b) 30 
(ec) 34 (4d) none of 
56. The number of ways in which mm +n (y < 
things can be arranged in a row such that 
things may be together is 


m+ ay : 


(m+n)! oo) Versa 

(a) in tn! ) Cais ai 
mi (m+ 1)! 
<) (m=—n+ 1)! (d) none of sal 
A 


57. All possible two-factor products are formed from 4 
bers 1, 2, «-, 100. The number of factors out a 
obtained which are multiple of 3 is het 
(a) 2211 (b) 4950 
(c) 2739 (a) none of 

58, mi men and n women are to be seated in a row i 4 
two women sit together. If m > n, then the numbergs, 
in which they can be seated is ™" 


: 


mint mi (m+)! 
(a) (mt +11) ! M2 (m=n+})! 
Ip! 
(c) ne (d) none of these 


(m— n+ 1)! 

59, The total number of ways in which six ‘+’ and four 

can be arranged in a line such that no two ~' signa 
together is 

(b) 15 


(a) 35 
Oreu (d) none of these 


60. Ifina chess tournament each contestant playso 
each of the others and in all 45 games are played, hen 
number of participants is 
(a) 9 (b) 10 
(c) 15 (d) none of these” 

61, Totalnumber of four digit odd numbers thatcanber 
by using 0, 1, 2,3,5, 7 is 

(a) 216 (b) 375 ay 

[AIEEE® 

62. A committee of 5 is to be formed from 9 ladies andl 
If the committee commands a lady majority, then 
ber of ways this can be done is 
(a) 2352) 1008.) 3300 

63. The number of ordered triplets of positive integt 
are solutions of the equation x+y+2=! 

(a) 6005 (b) 4851 

(c) 5081 (d) none of 
SA ane number of straight lines can be formed out? 

of which 7 are collinear 


(c) 400 


dj “U *Qe Y 
4) TATIONS AND COMBINATIO 
n "On, ft peRMU —* 


fe 26 ——- 
aj (@) 2 (b) 21 ——— 
Bit hy \ (c) 25 (4) none of these 
“) AN The number of ways 1n which ten candidates ALA 
Z 36 Bah can be ranked such that A, is always above A . e ok Ao 
) Nop (a) 5! ©) 26  (c) 10! (a) 2 
re le @) > (101) 
hy 65, the number of ways ; : = 
n QO. 69, Ways in whie 
ch Sn 4 each other is wch Ay and A, are next 
Me (a) 9! (b) 21 
ligt 
n On. % (c) 2 @") (a) none of these 
Om aN | | 67, The total number of all proper factors of 75600 is 
On, ) (a) 120 (b) 119 
th, (c) 118 (qd) none of these 
9) The total number of ways in which 11 identic 
ton be distributed among 6 children js Snuicat apples can 
Mut (a) 252 (b) 462 
5 4 (c) 42 (d) none of these 


69. Thenumber of ways in which a pack of 52 cards be divided 


Ne of equally amongst four players in order is 
ng te) Cs (b) *c, 
he nt 52! 52! 


in © a3n 


(13 tyt 41 


N41), 70. The number of ways in which 52 cards can be divided into 
n +1)) 4 sets, three of them having 17 cards each and the fourth 
one having just one card 
© of ! 
ee ) — 
and (17 !y (17 !)" 3! 
loa 51! 
10 ee oe () —— (a 51! 
Shy, a7 (171)°3! 


71. The total number of ways of dividing 15 things into groups 


Of these of 8,4 and 3 respectively is 
some (a) Pi Diecast 
layed, thes 81413!) 81413! 
(c) ae a (d) none of these 
these 72, There are 3 copies each of 4 different books. The number 
beh of ways in which they can be arranged in a shelf is 
e (a); 22! ) 22! 
@2 ” ay! (4!) 
12! anvils 
beg wy) @Nt4a! (¢) (413! 
lee 73. The number of ways in which 12 books can be put in 3 
shelves, 4 on each, is oi 
x Qt 12! 
"9 ” a1? ©) nay 
ih 121 (d) none of these 
(31)°4! 


74. The total number of ways in which 12 persons can be 
divided into three groups of 4 persons each is 


4 
sp? 


12! 


(a) Z 
(3 41 (b) 


12! 
(4 
WO friend S in which 12 balte can be divided 
131 fends, one receiving 8 and the other 4s 
1: t 2191 
8f4i (b) = 14) 

12! sf 
Sl4io 

76. 7 he total number of 

divided into y couple 


75. The numt 


Per of way 
between t y 


(a) 


(c) 
(d) none of these 


Ways in which 2 n persons can be 


Sis 

2n! 

2) 
(a) ae 2n! 

tn! (b) 
(4%) 

(c) 2n! 

n1(21)" (d) none of these 


77. The j 
he total number of ways of selecting six coins out of 20 
One rupee coins, 10 fifty Pp 
coins is ji 


(a) 28 
(Oh etor 


aise coins and 7 twenty five paise 


(b) 56 

(d) none of these 

78. The number of ways in which thirty five apples can be 
distributed among 3 boys so that each can have any num- 


ber of apples, is 
(a) 1332 (b) 666 
{c) 333 (d) none of these 


79. Aperson goes in for an examination in which there are four 
Papers with a maximum of m marks from each paper. The 
number of ways in which one can get 2 m marks is 


(ay ieaee e8 (b) + (m+ 1)(2me+4m4+ 


(c) ; (m +1) (2 ne 44m +3) (d) none of these 


80. m parallel lines in a plane are intersected by a family of n 
parallel lines. The total number of parallelograms so 
formed is 


(mt —1) (1 = 1) nin 


Qe sn b) "y 


m (mt—1) n(n =1) (a) mint (mt —1) (n= 1) 
4 


(c) 5 
81. 1, 2, 3, 4 are four numbers. How many numbers can be 
made using all four numbers? 
(a) 1 (b) 3 (c) 2 (d) 4 
$2. There were two women participating in a chess tourna- 
ment. Every participant played two games with the other 
participants. The number of games that the men played 
between themselves proved to exceed by 66 the number of 
games that the men played with the women. The number 


of participants is 
(a) 6 (b) 11 
(c) 13 (d) none of these 


i f ; ines lle! to its 
_ A parallelogram is cut by two sets of mn lines paral 
a dea The nMBes of parallelograms thus formed is 
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(b) fz . 1) 


(d) none of these 


(a) ("Cy y 
2 
( ¢) € tes 
84. There are 11 straight lin 
parallel, and no three p 
points of intersection are 
lines thus obtained is 
n(i~ Hoe 2) (b) 


no two of which are 
oint. Their 
erof fresh 


es in a plane, 
ass through the same Pp 
joined. Then, the numb 


n(n—1)(@=2) —3) 
6 


(a) 
@ Aina} fae) (d) none of these 

85. There are 18 points in a plane such that no three of them 
are in the same line except five points which are collinear. 
The number of triangles formed by these points Is 
(a) 805 (b) 806 
(c) 816 (d) none of these 


four differnt blue dyes 
al number of combina- 
een 


86. There are five different green dyes, 
and three different red dyes. The tot 
tions of dyes that can be chosen taking at least one gr 


and one blue dye is 
(b) 2” 


(a) 3255 
(c) 3720 (d) none of these 


87. Bight chairs are numbered 1 to §. Two women and three 
men wish to occupy one chair each. First the women 
choose the chairs from amongst the chairs marked 1 to 4; 
and then the men select the chairs from amongst the 


remaining. The number of possible arrangements is 
(a) *C;-*C, (b) *c,- *P, 
(c) 4p, : 4p, (d) none of these 
88. A student is allowed to select at most n books from a 
collection of (2 n + 1) books. If the total number of ways in 
which he can select a book is 63, then the value of 71 is 
(a) 6 {b) 3 
(c) 4 (d) none of these 
89. In a steamer there are stalls for 12 animals and there are 
cows, horses and calves (not less than 12 of each) ready to 


be shipped; the total i i i 
Psi nee as al number of ways in which the shipload 


(a) 3? Cte) 4c).44p, (a) ec, 
90. The number of numbers that can be f 
ormed by using digi 
1, 2,3,4,3, 2,1 so that odd digits always ae Bar lees 
- (a) 314! | (b) 34 (c) 18 (d) 12 
Number of ways in which Rs 18 can be distributed 


amongst four pe 
- ike persons such thatno body receives less than 


Oa 2! 
¢ 
ees (d) none of these 
92. A box contains two whi n\eSe 
he Hee Wo White balls, three bl 
red balls. T eee hanna ais tn ee black bal ; 
nina lumber of ways in which crevice 


drawn from the box, so that at le 
m the box, so that at least one of the ball is black 
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(a) 74 (b) 64 (c) 8 4 
yumber of ways in which four letters ¢. ) % 


93. The! 
from the word degree is aN be 
{a) 7 (b) 6 
6! 
(c) 31 (d) None of these 
94, The total number of arrangements which a 


letters of the word ‘Algebra’, without ie, 
a 


of the : ah 2 
sJative position of vowels and consonants j. in 
ae vA Tents is ER 
(a) 51 (b) 515) (©) 483! 4 
95. The number of ways in which seven ae > 
arranged ata round table if two particular Perso S te 
sit together is : "Stay 
(a) 480 (b) 120 
(c) 80 (d) none of 


96. The total number of ways in which 4 boys ang 
form a line, with boys and girls alternating, jg 
(a) (49° 
(c) 2(4)° (@) 41.5, 
97, How many different words can be formed by jumpy 
letters in the word MISSISSIPPI in which 5 fe 
adjacent? OSe 
(a) 8x°C,x "Cy 


{Sitka 


(b) 6x7x eG: 
(d) 7x°C,x8c, 
[ATEEE yg 


98. A code word consists of three letters of the fw 
alphabet followed by two digits of the decimal a 
neither letter nor digit is repeated in any code word te 
the total number of code words is . 
(a) 1404000 (b) 16848000 
(c) 2808000 (d) none of these 


99, The num i : ; 
Beene pe emu etons of all the letters of them 
(a) 60480 30240 
(c) 10080 a none of these 
100. A father with 8 children takes 3 ata time tothe Zooey? 
Gardens, as often as he can without taking the si! 
children together more than once, The numbet 
he will go to the garden is 
(b) 112 


(a) 336 
(c) 56 (d) none of the? 


101, A father with 8 children takes them 3 at @ rime ® 
Zoological Gardens, as often as he can without 
Same 3 children together more than once. 
times each child will go to the gardens 

(a) 56 (b) 21 
(c) 112 (d) none of ga @ 


102. Ifthe letters of the word LATE be permuteli vA 


So formed be ¢ 5 ler aei 
of LATE is arranged as in a dictionary 


(c) 6x8x"C, 


a Ss 


— 


— i in 


—_— ~~ —_— ~~ -— 


a 
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epMUTATIONS AND COMBINATIONS 


P 
13.45 


qhe total number of ways of arranging the (d) 15 


103. BBB CC D E Fin a row such that letters C letters AAAA 
from one another is S$ C are separated 
39000 () 1386000 
(c) 41 (a) none of these 


o4. The sides AB, BC, CA of a triangle AB : 
interior points respectively on ies ae ae 
triangles that can be constructed bynusin ‘ 
vertices is gt 
(a) 220 (b) 204 (©) 205 nts 
95. There are four balls of different col ; 
colours, same as those of the ballets Hons boxes of 
in which the balls, one each in a box, could be ie of w 
that a ball does not go to a box of its own Sika j 
(a) ° (b) 24 
5 i ber of all th pe) ponect ines 
406. The number of all the possible selections whi 
; ich a stud 
ab make for AI WETING one or more cuestions a BE 
eight given questions in a paper, when each question has 


e3,4and5 
al number of 
Nese points as 


ays 
uch 


an alternative is 
(c) 6561 (d) none of these 


107. The greatest possible number of points of intersection of 
8 straight lines and 4 circles is 
(a) 32 (b) 64 (c) 76 (d) 104 
108. A lady gives a dinner party to5 guests tobe selected from 
nine friends. The number of ways of forming the party of 
5, given that two of the friends will not attend the party 


together is 
(a) 56 (b) 126 
(c) 91 (d) none of these 


109. There are 10 lamps ina hall. Each one of them can be 
switched on independently. The number of ways in 
which the hall can be illuminated is 
(a) 10 (b) 1023 (c) 2" (d) 10! 

110. The number of ways in which four persons be seated ata 
round table, so that all shall not have the same neighbours 
in any two arrangements is 
(a) 24 (b) 6 

111. At an election there are five ca 
bers tobe elected, and an elector may vote for any number 
of candidates not greater than the number to be elected. 
Then the number of ways in which an elector may vote 1S 


a) 25 
a 32 (d) none of these 
112, There aren different books and p copies ofeach. The pune 
of ways in which a selection can be made from them 


(c) 3 (d) 4 
ndidates and three mem- 


(a) n? P 

() @H)"-1 (d) + 1)P-) hof two 
e : 0 
13. A library hasa copies of one book, b copies of re 5 copies 


books, ¢ copies of each of three books, and sin 
ofdbooks. The total number of ways in. which these books 
can be distributed is 
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(ay @tb+e+d)! 


a! bic! b (a+2b+3c+d)! 


; at (b1y (ety? 
(c) (a+2b +3c%#d)! 
at blet (d) none of these 
114. > 
The total number of arrangements of the letters in the 
expression a® b* c i 
¢* when written at full length, is 
(a) 1260 (b) 2520 
(c) 610 (d) none of these 
115. The total number of selections of fruit which can be made 
from 3 bananas, 4 apples and 2 oranges, is 
(a) 39 (b) 315 
(c) 512 (ad) none of these 
116. The total number of ways of dividing mn things into 1 
equal groups, is 
(min) 


@) * 


mit nt 


(mm nyt 
@) (nym! 
(mn)! 
(mty" nt 
117. The total number of permutations of 4 letters that can be 
made out of the letters of the word EXAMINATION, is 
(a) 2454 (b) 2436 
(c) 2545 (d) none of these 


118. The value of 


(d) none of these 


7 5 
35 42—r 47-5 ; 
Cat BC+ LY Caos vis 


rel 521 
(a) *C; (bo) “ce, (©) “CG (a) "Cy 
119. "C43. "Cy pat "Cr— raz "Cn-r43= Crt 
then x= 
(a) n+1 (b) n+2 = (c) N+3 (a) n+4 


120. If nis even and 


MC < "Cy <"Ca< om S16, SC. > Cyn ee nCe 

then, r= 

(@) 5 ot ot o> 
121. The number of ways in which one can post 5 letters in 7 

letter boxes is 

(a) 35 )7P; OF (a) 5” 


422. The number of 2X 2 matrices having elements 0 and 1, is 
(a) 8 (b) 16 (c) 4 (a) none of these 
423. Three dice are rolled. The number of possible outcomes 
in which at least one die shows 5 is 
(a) 215 (b) 36 (c) 125 (d) 91 
i umber of numbers of four different digits that can 
zu Hired from the digits of the number 12356 such that 
the numbers are divisible by 4, is 
(a) 36 48 (c) 12 (d) 24 


a ae 


TT 


125. If m and n are positive integers more than or equal to 2, 
m>n, then (mn) lis divisible by 
(a) (ty, (nn 1)" and Gn +n) P but not by (i —n)! 
(b) (m+n)! (m=n)!, (m ty" butnot by (1) 
(c) G1)", ("Qn en) Land (m= n)4 
(d) (!)" and (7!) but not by (m+) !and (m=n)! 
6 
126. The number of integers which lie between 1 and 10° and 
which have the sum of the digits equal to 12, is 
(a) 8550 (b) 5382 (c) 6062 (d) 8055 
127. A man invites a party to (m+) friends to dinner and 
places m at one round table and 7 at another. The number 
of ways of arranging the guests is 
! 
(a) (m+n)! (b) 
mint 
(c) (m—1)! (1-1)! 
128. The number of ways of arranging m positive and 
n<m + 1 negative signs in a row so that no two negative 
signs are together is 
(a) ap (b) ut Ip (c) nt + le: 
129. Out of 10 consonants four vowels, the number of words 
that can be formed using six consonants and three vowels 
is 


(a) P5x SP, (b) Cc, x °c, 
(c) C,x4C x9! (d) “p, x4p, 


130. Four couples (husband and wife) decide to form a com- 
mittee of four members. The number of differentcommit- 
tees that can be formed in which no couple finds a place 


__(mtmyt 
(m—1)f (1-1)! 
(d) none of these 


(ace 


1K 22. (c) 23. (b) 24. (b) 25. (a) 26. (c) 27, (d) 28. (c) 92, 
fh i 29. (a) 30. (d) 31. (c) 32. (a) 33. (c) 34. (b) 35. (a) 99 
| Uh 36. (b) 37. (a) 38. (c) 39, (a) 40. (b) 41. (c) 42, (d) 106. 
i 43, (a) 44. (b) 45. (b) 46, (b) 47. (d) 48, (a) 49, (a) 113, 
hi 50. (b) 51. (d) 52. (a) 53, (c) 54. (a) 55. (b) 56. (c) 120, 
! 57. (c) 58, (b) 59, (a) 60. (b) 61. (d) 62. (d) 63. (b) 127, 
. (c) 70. (b) 134, 


| 64. (c) 65. (d) 66. (b) 67. (c) 68, (d) 69, 


Each of the following questions has four choices (a), (b), (c) and (d) out 


- Seven women and seven men are to sit round a ci 
circular 
table such that there js a on either sj 
women; the number of seat) Mee ee 
(a) (71 


1g arrangements is 


(b) (6!) (c) 61x71! 


ie 


— / 


ih 
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131. 


132. 


133. 


134. 


135. 


136, 


is 
(a) 10 (b) 12 (c) 14 (d) 16 
Answers 
1. (b) 2. (a) 3. (c) 4. (d) 5, (a) 6. (b) 7. (b) 71, 
8. (d) 9. (b) 10. (b) 11. (a) 12. (b) 13. (b) 14. (b) 78. 
15. (c) 16. (a) 17. (c) 18, (c) 19. (c) 20. (c) 21. (a) 85. 
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- (b) 100. (c) 101. 


In a test there are n questions. In the test 91 ~; : 
4 ays at least j i 4 

gave wrong answers toa ast j Westions wien 

f=1,2,...,”. l€ the total number of wro 

a Beer 


ng aNsy, z tg 
is 2047, then, n= Cts Bing 
(a) 12 (b) 11 (c) 10 
The number of numbers of 9 distinct d 
the digits in the first four places are les« than th 
the middle and all the digits in the last four places 
greater than that in the middle is 8S ar 
(a) 48 (b) 576 (c) 8! (a) 
The number of ways in which 20 differen, 
colours can be set alternately on a neck] 
10 pearls of each colour, is 
(a) 9! x 10! (b) 5x (91) 
() (91)? (ad) none of these 
There are #1 Seats round a table numbered 1,23, 
number of ways in which m (S ”) persons can take Se 

& 

(a) (Ga (b) 2G xm 
(c) (m—1)! (d) (m~1)!x (m4), 
A shopkeeper sells three varieties of perfumes andhe 
a large number of bottles of the same size of each yar: 
in his stock. There are 5 places in a row in his showc 
The number of different ways of displaying the the 
varieties of perfumes in the show case is bs 
(6 (b) 50 
(c) 150 (d) none of these 


If r>p>q, the number of different selections of p+ 
things taking rat a time, where p things are identical ang 
q other things are identical, is 
(a) p+q-r 

(c) r—p- q+1 


NOne oF th 
Pearls ; 


OF ty, 
ace, there hy: i) 
ne 


(b) p+ q-r+l 
(d) none of these 


(b) 72. (a) 73. 
(b) 79. (c) 80, 
(b) 86. (c) 87. 
(b) 93. (a) 94. 


(a) 74, 
(d) 81, 
(d) 88, 


(c) 75. (b) 76. (c) 77. (a) 
(d) 82. (c) 83. (c) 84. (c) 
(b) 89. (a) 90. (c) 91, (4) 
(d) 95. (a) 96. (c) 97. (d) 98, (a) 
(b) 102. (c) 103. (b) 104. (c) 105. (2) 
(c) 109. (b) 110. (c) 111. (a) 112. (0) 
(d) 116. (c) 117. (a) 118. (d)119. 
(a) 121. (c) 122. (b) 123, (d) 124. (a) 125. (c) 126. (0) 
(d) 128. (c) 129. (c) 139, (d) 131. (b) 132. (b) 133. (b) 
(b) 135. (c) 136. (b) 


(b) 107. (d) 108. 
(b) 114. (a) 115, 


CHAPTER TEST 


of which only one is correct. Mark the correct choice. 


There are (n +1 
numbered 1 to 7 
can be arranged 
different colours 


) white and (n +1) black balls cae 
+1. The number of ways in which the ba 
in a row so that the adjacent balls at 
is 


MUTATIONS AND COMBINATIONS 


() H+ DEX? (d) 2 {n+ 1) 172 
12 persons are to be arranged to a round table. If two 


3. articular persons among them are not to be side by side 
the total number of arrangements is Ss 


fa) 9(109 (b) 2 (10!) 
() 45(8:) (d) 10! 
number of committees of 5 persons consisting of at 
Jeast one female member, that can be formed from 6 males 
and 4 females, is 
(a) 246 (b) 252 (c) 6 (da) none of these 


The number of ways in which a team of eleven players can 
e beselected from 22 players including 2 of themand exclud- 
ing 4 of them is 


fa) Cn (b) "°Cs (c) °C, (d) *%c, 


6. In a football championship, 153 matches were played. 
Every team played one match with each other. The number 
of teams participating in the championship is 


(a) 17 (b) 18 (c) 9 (a) none of these 


7, How many numbers between 5000 and 10,000 can be 
formed using the digits 1, 2, 3, 4, 5, 6, 7,8, 9, each digit 
appearing not more than once in each number ? 


(a) 5x "Ps (b) 5x8c, 
(c) 51x °Ps (d) 5!x 8c, 
g If x, y and r are positive integers, then 
*C,.4+7C,_y 4, +"C,_» IC, Kies +IC = 
yl +y)! 
Ore Oe OC, 8@),7e, 


9, In how many ways can 5 red and 4 white balls be drawn 
from a bag containing 10 red and 8 white balls 


(a) PG. x MG; (b) nC. x 8c 4 
(c) 8G. (d) none of these 
10, All the letters of the word ‘EAMCET’ are arranged in all 
possible ways. The number of such arrangements in which 
no two vowels are adjacent to each other is 
(a) 360 (b) 144 (c) 72 (d) 54 
11. There are 10 lamps in a hall. Each one of them can be 
switched on independently. The number of ways in which 
the hall can be illuminated is 
(a) 10° (b) 1023 (c) 2"° (d) 10! 
12, How many 10 digits numbers can be written by using the 
digits 1 and 2 
(@) Mc #?C, 6) 2) BC 
3. The straight lines |, I, J; are parallel and lie in the same 
Plane. A total number of m points are taken on /;; 11 points 
on I, k points on 1. The maximum number of triangles 
formed with vertices at these points are 


(a) 10! 


pen = 
) (an 2)! (b) (2n+2)1x2 13.47 
{a (a) m+n rc _ 


Mane k. . - k 
(c) "Conc. 5k b) C3= "Cy "Cy — Cy 
3b Co+'C, (d) none of these 
14. The p 
The number of parallelograms that can be formed from a 


of four parallel lines intersecting another set of three 
Parallel lines js 


{a) 6 (b) 18 

15. The number of diagonals th 
vertices of an octagon is 
(a) 28 (b) 48 
(c) 20 (d) none of these 

16. The sum of the digits in the unit place of all the numbers 
formed with the help of 3, 4,5, 6 taken all at a time is 
(a) 432 (b) 108 (c) 36 (da) 18 

17. Inanexamination there are three multiple choice questions 
and each question has 4 choices. Number of waysin which 
a student can fail to get all answers correct is 
(a) 11 (b) 12 (c) 27 (d) 63 

18. There are 10 points in a plane, out of these 6 are collinear. 
The number of triangles formed by joining these points is 
(a) 100 (b) 120 
(c) 150 (d) none of these 

19. Ramesh has 6 friends. In how many ways can he invite one 
or more of them at a dinner ? 
(a) 61 (b) 62 


Let P,, stand for™P,,. Then, 


1+P,+2P,+3P,+...+n-P, is equal to 
(a) (n=1)! (b) n! 
(c) (n+1)!-1 (d) none of these 

21. The number of ways four boys can be seated around a 
round table in four chairs of different colours is 
(a) 24 (b) 12 (c) 23 (d) 64 

22. We are required to form different words with the help of 

» the word INTEGER. Let m, be the number of words in 
which J and N are never together and m, be the number of 
words which begin with J and end with R, then m)/1m, is 
equal to 
(a) 42 (b) 30 {c) 6 (d) 1/30 

23. Ina college examination, a candidate is required to answer 6 
out of 10 questions which are divided into two sections each 
containing 5 questions. Further the candidate isnot permitted 
to attempt more than 4 questions from either of the section. 
The number of ways in which he can make up a choice of 6 
questions, is 
(a) 200 (b) 150 (c) 100 (d) 50 

24. Thenumber of ways in which 6 men and 5 women can dine 
at a round table if no two women are to sit together 
is given by 
(a) 7!x5! (b) 6!x5! (c) 30 (ad) 5!x4! 

25. Astudentis to answer 10 out of 13 questions in an examina- 
tion such that he must choose at least 4 from the first five 
questions. The number of choices available to him is 


(c) 12 (d) 9 
at can be drawn by joining the 


(c) 63 (d) 64 


20. 
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13.48 


(a) 346 (b) 140 

26. The number of all possible words that bet 

the letters of the word “MATE {EMATICS® is 

1! ay 24 4) none of these 
Goren Cli Se 


(c) 196 (d)) 260 


can be formed Using 


brothers and in this group, 
nany ways, they can sit 
each other: 

({d) none of these 


27. Inagroup of boys, two boys are 
6 more boys are. there. In how m 
if the brothers are not to sit alongwith 
(a) 4820 (b) 1410 (e) 2830 
28, Sita has 5 coins each of the different denomination, The 
number of different sums of money she can form is 
(a) 32 {b) 25 {c) 31 (d) none of these 
29. The number of ways in which 5 boys and 3 girls can be 
seated ina row so that each girl is between two boys is 
(a) 2880 (b) 1850 (e) 3800 (d) 2800 
30. How many nine digit numbers can be formed by using the 
digits 2, 2, 3, 3, 5, 5, 8, 8, 8 so that the odd digits occupy 
even positions? 
(a) 7560 (b) 180 {c) 16 (d) 60 
31, The number of 4-digit even numbers that can be formed 
using 0, 1, 2,3, 4, 5,6 without repetition is 
(a) 120 (b) 300 (c) 420 (d) 20 
32. The number of ways in which 7 ties can be selected froma 
rack displaying 3 1 different ties is 
Sn! ' ' 1) 324 
(a) On! (b) 3x! (ce) (Gn)! {d) ntont 
33. There are n-points (11 > 2) in each of two parallel lines. 
Every point on one line is joined to every point on the other 
line by a line segment drawn within the lines. The number 
of points (between the lines) in which these segments 
intersect is 
(a) "C,-2-"C, +2 
{c) "Gs x "C, 
34. The maximum number of points of intersection of 8 circles 
is 
(a))\46 (b) 24 (c) 28 (d) 56 
35. The maximum number of points into which 4 circles and 
4 straight lines intersect is 


(a) 26 (b) 50 (c) 56 (d) 72 


36. Ina circket championship there are 36 matches. The num- 
ber of teams if each plays one match with other is 


(a) 8 (b) 9 (c) 10 (d) none of these 
i 37. The expression 
| "CO, +42" r-146+"C,_2+4-"C,_34+"C,_s equals 
| | (a) lee (b) PNR A 
(c) 4-"C, (d) 11."C, 


38. The total number of numbers greater than 100 and divisible 
by 5, that can be formed from the digits 3, 4, 5, 6 if no digit 
is repeated is 
(a) 24 (b) 48 


(b) aC = 2x "C; 


(d) none of these 


(c) 30 (d) 12 
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OBJECTIVE Marie 


SS , 2 b; 
‘ sr of words which can be made Tey be 
oe rie ed “MOBILE” when ccuneee the - 56 
odd places, 15 AYS om - ie 
(a) 20 (b) 36 (c) 30 rR } As 
40. How many numbers greater than 24000 Can be § : "y Ae ¢ 
using the digits 1, 2,3, 4,5 when no digit is repeatettdy ba 9 
(a) 36 (b) 60 {c) 84 ee ie nt y 
41. The number of words that can be formed out of the y so ene 
of the word ‘C OMMITTEE’ is lets. Si 
91 9! eich @) 674 
(a) ~ (b) 3 (c) Yr (91 - ust 
(21y (2 ty i $ ne Sire 
42. How many different committees of 5 can be formed int? | 690 
6 men and 4 women on which exact 3 men ang owe @ ictio 
serve ? Or yh Ad ae 
(a) 6 (b) 20 (ce) 60 (8) tm é eon 
43. The number of ways to arrange the letters of the = we ord 
CHEESE are Word ine wo 
{a) 120 (b) 240 (c) 720 id) « 
44. 1¢ ** SP, Me il a 1) ke 3p, , then the Values of k arp re : 
(a) Zand 11 (b) 6and7 (c) 2and11 (4) 2ana ANG) ‘ 
45. The number of proper divisors of 38808 is . 5 © 4 
(a) 70 (b) 72 (©) 71 (A) none of the o. (v) ’ 
46. There are 15 persons in a party and each person "9: @. 


hand with another. The total number of hand shakes ic 
(a) °P, (b) °C, — (c):15 ! (8) 25 
47. In how many ways 5 different beads can be arranged: 
forma necklace? at 
(a) 12 (b) 120 (c) 60 {d) 24 
48. The number of ways that 8 beads of different colour te 
Strung as a necklace is 


(a) 2520 (b) 2880 (c) 5040 (d) 432 


49, There are n-points in a plane of which p points are col- 
linear. How many lines can be formed from these poin's? 


(a) "C,="C, +1 (b) "C,=?C, 

(c) n—PC, (d) "C,-PC,-1 
50. The number of four-digit even numbers that canbe formed 

using 0, 1, 2, 3, 4, 5, 6 without repetition is 

(a) 120 (b) 300 (c) 420 (a) 2 


51. The number of ways in which 21 objects can be grouped 
into three groups of 8, 7, and 6 objects is 


Site 21! 

@) 81471461 ©) sim 
Eee 21 

© Bi7i61 (C) 3147196! 


52. Let !; and I, be the two lines intersecting at P. If Ay By“ 
are points on I) ; A>, By, Cy, D>, Ey are points on |, and 
hone of these coincides with P, then the numberof triangles 
formed by these eight points is 


Solutions of Exercises and Chapte 


UTATIONS AND COMBINATIONS 


pERM 
. Consider the fourteen lines in the plane given by 1 — 

# fasety where ra (01,2545. The reper 

squares ormed by these lines whose diagonalc : 

length 2 is lagonals are of 

54. The number of words that can be formed out of the letters 

ofthe word “ARTICLE” so that vowels occupy Bean ne 


is 

(a) 574 (b) 36 (c) 754 (d) 144 
55. The number of ways in which 9 persons can be divided 
into three equal groups is 

(a) 1680 (b) 840 (c) 560 (a) 280 
56. Adictionary is printed consisting of 7 lettered words only 
that can be made with letters of the word “CRICKET”. If 
the words are printed in the alphabetical order, as in 


(d) 45 


57. 


13.49 


(a) 530 


(b) 480 (c) 531 (d) 481 
: henumber of times the digit 5 will be written when listing 
the integers from 1 to 1000, is ) 


(a) 271 (b) 272 (c) 300 (d) none of these 


58. How many number lying between 999 and 10000 can be 


formed with the help of digits 0, 2,3, 6,7,8 when the digits 
are not repeated? : 
(a) 100 (b) 200 (c) 300 (d) 400 
59. The number of different words that can be formed from 
the letters of the word ‘PENCIL’ so that no two vowels are 
together, is 
(a) 120 (b) 260 (c) 240 (a) 480 
60. How many four digit numbers can be formed using digits 
1,2,3,4,5 such that atleast one of the number is repeated? 


the ordinary dictionary, then the number of words before (a) 4*-5! (b) 4-4! (©) 5*-4! (d) 5*=5! 
the word CRICKET is 
Answer 
1. (c) 2 (a) 3. (a) 4 (a) 5 (© 6 (be) 7 (a) 36. (b) 37. (a) 38. (d) 39. (b) 40. (©) 41. (a) 42. (A) 
8. (c) 9. (b) 10. (c) 11. (b) 12. (b) 13. (b) 14. (b) 43. (a) 44. (b) 45. (a) 46. (b) 47. (a) 48. (a) 49. (@) 


15. (c) 16. (b) 17. (d) 18. (a) 19. (c) 20. (c) 21. (a) 
22, (b) 23. (a) 24. (b) 25. (c) 26. (a) 27. (d) 28. (©) 
29. (a) 30. (d) 31. (c) 32. (d) 33. (c) 34. (d) 35. (b) 


50. (c) 51. (c) 52. (d) 53. (c) 54. (a) 55. (d) 56. (a) 
57. (c) 58. (c) 59. (d) 60. (da) 


r-tests are available in a separate book on "Solutions of Objective Mathematics". 


_—_ 


r=Q 


Ifx and aare real numbers, the 
7HEOREM If TS, then for allne N, ie, (1+x)" = 4 ne 


"% =f. 
$e FEC Xa +...47C | This is the e nsi 
r m=1X ah anc 0 on © expansion of (1 4 x)" in ascending powers of x. 


PR : , 
OPERTY-6 Putting @= Lin the expansion of (x + a)", we get 


nn 
wt "i, mel LIP ot 
je. (xa) Soh Cx" "al : 
Théabo Pecirat NEIL a On des ano ik x ON abet aan 
REMARK The above expansion is also valid when x and aare 
re complex + ere set oe tC ete 


numbers. 
PERTIES OF BINOMIAL ' 
4.1 PRO EXPANSION Le., (1+x)" = 5 iC ylinr 
prOoPERTY-1 We have, ean 
(egaytie : MC y"-T gt This is the prensa of (1 + x)" in descending powers of x. 
aD PROPERTY-7 Putting x=1 and a=-x in the expansion of 
(x +a)", we get 
since r can have values from 0 to n, the total number of terms in the 
expansion is (n + 1). (= x)” = "Cy ="Cy x ¥"C, x7 -"C5 x? +... 
PROPERTY-2 The sum of the indices of x and a in each term is n. +(-1) "Cx 4... 4 (-19"C, x". 
PROPERTY-3 We have, 3 
ie, (1—x)" = ¥ (-1) "C_x 
BC imi Commer tm O02)... 7 6 r 
BER Coad Cn Cra Gana Ny mC som ILLUSTRATION 1 If in the expansion of (+x) (1 5 x)", the 
ay coefficients of x and x are 3and-6 respectively, then mi is 
$o, the coefficients of terms equidistant from the beginning and the (a) 6 (b) 9 (c) 12 (d) 24 
{IIT 1999, JEE (WB) 2007) 


end are equal, These coefficients are known as the binomial coeffi- 


cients. Ans. (c) 
PROPERTY-4 Replacing a by —a, in the expansionof (x +a)", weget | SOLUTION We have, 
(x-a)" = "Cox'a?— "Cy re Val ON ard Luleby hat ed (1 +x)" (1—x)" 
Lae Ho F(— 1 "Cpt al +... +1)" "Cy x9 a", = ("Co* ONES cht OFF ot OE his OO 
: x( "CoC, x+"C x? aM +c 1)'"C, 2") 
Ra Geass eS ie = "Co. "Cy- ("Co "Cy-"Co "Cy)x 
‘ ("co NG tCanG,= ey "c)\? eens 


Thus, the terms in the expansion of (x-a)" are alternatively 
positive and negative, the last term Is: poeitiver Ch vewev’> ithe given that the coefficients of x and x? in the expansion of 
according ag. le even On Ccd: 1 +x)" (1-x)" are 3 and — 6 respectively. 
: i = 1] anda=x in the expansion of ¢ iS d age 
PROPERTY-5 Putting x 1 £("Cy "Cy ="Co Cy) =3 
(x +a)", we get = 
(1 ae = "Cot "Cy x+"Cyx?+ ee ANC He "Cy x” and, MC Ca + "Cy C= "Ci "C= 6 


— —: 
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10-5 
C; and 


“Statement-1 S, = 50x 2”. 
Statement=2 S; = 90x25 ang Sy = 


= 10x28 
(a) } O)ee (c) 3 @ia 
Ans. (d) 
: SOLUTION We have, 
KY 10 10 10 
« Ae a Sp "Gu1=10 3 9) 21029 
rh | 


10 10 
B= BIV-0 8G = ¥ jg. 9 
jel 


My jal j-1* G-2 
* : 
my | 2 52 = 10x9 Y 8G_, = 99x28 
: in 
10 10 
and, S3= YP? MC = Y fG-1)4;) WG, 
j=l j= 
10 10 
= 55= >) jG-1) Cre) i 9G = 10x 9x 28+ 10x29 
j=1 j=l 


= $3 = 11x10x28 


So, statement-2 is true and statement-1 is false, 


1, IfAand Bare coefficients of x’ and x" ~' respectively in the 
expansion of (1 +x)", then 


(a) A=B (b) A+B=0 (c) A=rB  (d) A=nB 


5 3)° 
os 4. (3 3) . 
2. Coefficient of x nlp 2] is 
405 504 450 d) none of these 
°) 396 )559 263 


[JEE (WB) 2006] 


(3. The number of terms in the expansion of (1 +2.x+ aay 
when expanded in descending powers of x, is 


(a) 20 (b) 21 (c) 40 (d) 41 
4. The greatest coefficient in the expansion of (1 + x)*", is 


EXAMPLE 13 Ly 


(l+ xye = 
Then, 


2 
My PMY XA aX + +e 


Statement. 1: 


“ 
Mt aa tay, 4 see Hay 5 (2° 4 1) 
Statement-2: 


{a} 1 


fo + 5+ agt... 


(b) 2 


38 
ta3, = 2 


(c) 3 (d) 4 


Ans. (b) 


SOLUTION We have, 


2 . as 
Aya tay x? +4934... tag mo = (1 + xy .(i) 


> 3 ‘ 
Putting x = 1, @, successively, we get 


(Mg +43 +a, +... +43.) + (Qj + ag4ay +... +2054) Ge 


+ (do +5 +o. + a45) = 26 {ii} 


(ay + M344, +... + fgg) + 0) (a, + Ay + y+ Aa,) 
+0" (2485+... +45) = 1 ...(iii) 
(ap +03 +g +... + 146) +o (Qj + Ag + Ag+ 2.04 134) 
+ 0 (034-5 +... +135) = 1 _....(iv) 
Adding these three, we get 


3 (ap + a3 46+... #03) = 2 (2? +1) 
2 1535 
> agtastag+... + yg, = 3 (2° +1) 
So, statement-1 is true. 
Putting x =—1 in (i) and adding it to (ii), we get 
ag +02 +a44... +a = 2 


So, statement-2is true. But, statement-2is not 


a correct explana- 
tion for statement-1. 


EXERCISE 


his exercise contains multiple choice questions, Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one 


is correct. 
( a) Qn G. 
(c) "C 


(b) cal oI 
(d) aC 1 


[JEE (WB) 2006] 


5. Thenumber of terms in the expansion of (2x + 3y — 42)", is 
(a) n+1 (b) n+3 


(c) are + 2) 


n+1 


(d) none of these 


6. Given positive integers r>1,n>2 and the coefficients of 
(37) and (r+2)" terms in the binomial expansion of 
(1 +.x)*" are equal, Then, 
(a) n=2r (b) n=3r (c) n=2r41 (d) noneof these 


[AIEEE 2002] 
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14.48 : 
erms i expansion © 
7. The number of terms in the exp: i 


(1 +5 Ex) + (2 -5\2 x) is 


10 
(a) 5 (b) 7 (c) 9 (d) 
10 075 
8. The sum of the series a Caras 
(a) 2” (b) 2”? 
9 20, 
(©) 243 ™Co (d) 2-5 
1 10 
9. The coefficient of x1? in fe - 3° is 
~ 120 
- 210 (c) -5! (d) 
pyre [JEE (WB) 2008] 


10. If the coefficient of r™ (r+ 1) and (r+ yu terms 2 the 
expansion of (1 + x) are in A.P., then the value of r, is : 

(a) 5,9 (b) 6,9 (c) 7,9 (d) none of these 

11. IfC, stands for "C., then the sum of first (n + 1) terms of the 
series a Cp ~ (a +d) C, + (a+ 2d) C, = (a + 3d) Ca +..., is 

(a) os (b) na (c) 0 (d) none of these 

12. If(l+x+ x)" =Cyo+C xt CG x? + .., then the value of 
Co Cy ~Cy C2 + Cy C3 =... , is 

SU (b) 1)" (c) 2" (d) none of these 

13. If the coefficients of second, third and fourth terms in the 
expansion of (1 +x)" are in A.P., then the value of n, is 


(a) 2 (b) 7 (c) 6 (d) 8 
14. If the binomial coefficients of 2nd, 3rd and 4" terms in the 
expansion of 


mt 
V 2logio (10 - 3") +. V a(x — 2) log 93 


ne i A.P. and the 6th term is 21, then the value(s) of x, is 
are 


(a) 1,3 (b) 0,2 (c) 4 (d) -1 


8 
15. 7 : 1 
5. If the 6th term in the expansion of FE ma + bi les] is 


5600, then x equals 
(a) 1 (b) log, 10 (c) 10 (d) x does not exist 


21 
16. If the (r +1)" term in the expansion of LTA yb 
ve Oe 


om tainsa@and b to one and the same power, then the value 
of r, is 


(a) 9 (b) 10 (c) 8 (d) 6 
17. If the coefficients of second, third and fourth terms in the 
expansion of (1 +- x are in A.P., then 
(a) 2n?+9n+7=0 (b) 2n*-9n+7=0 


(c) 2n*-9n-7 =0 (d) none of these 


os neha 
18. The coefficient of x* in the €xpang; 
(a) 900 (b) 909 @ ities a 
ape eae SO TES EN 
(l+x=2x°*) tC x+C,42 far 


19. If ; i 
then the value of C, + Cy+ cone Saag yy) 
(a) 30 (b) 32 (c ris Ge 
e coefficient of the middio ..._ {4 
20. If the ore of the noe term in ie "One of 
(1+x)° is p and the Coefficients eal py 
expansion of (1 + 9) peer 9and rth, idd), te 
eolen FS 
PETE OPEESG pea ‘y 


21. If ay, a>, az My are the coefficients ofa Ps, 
ny four Rie 


terms in the expansion of (1 + x)", then .% me 2 
NtetS 
equal to Oa 
a2 
1 a : 
é bese : 
(a) ay + As (b) ate 
2 fly 2 
c vga d 3 
Naar Oe | 
22. The coefficient of x" (0 < r < (— 1)) in the | 
= Oxpan: 
(x + 3)" 7] + (x + 3)" 2 (x se 2) + (x + 3)" ~3 hiaey 
ace 


it (x+2)" "1, is 
(a) "C, (3" — 2") 
(c) RG: (3" + oi = " 


23. If ( =x+27)"=a5 tay Xtayx> +. tay, then 
Mg ta. +a4+...+a5, is equal to 


(b) "C,(B"=Toons, 
} 


(d) none of these 


3" 44 : nn 
@)=—- ) SI 
gin n=] 

(eames d) 3-1 
2 (d) 2 


24. The coefficient of x” jn 
(L+xP + (1+xyptl 4. 
(a) m+ el 


ince 


- + (1+x)", PSmM<Sh 5 
=f ; 
(b) i Co=1 
(d) Keita 


25. lf the coefficient of x” in the expansion of (ax24 07!) 
i equal to the coefficient of x7 in (ax — 014" the 


m+1 


| 


(a) 1 


(b) 2 (c) 3 (a) 4 
26. The'eccca [AIEEE 2005, JEE(WB)208) | 
© coefficient of x5 in the expansion of (1 + epP(ls iN 
see (b) 60 (c) 40 (a) noneofthee 


[IP (Delhi) 203 


27. i 
The greatest term in the expansion of 8 : 5 " 
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‘) 
uh i 
\ 5 Vii WY 


25840 24840 
@ 9 (b) ; 


26840 
() 9 
28. If Ty Ty Ty, Sate dy represent the 
(x +a)", then the value of 
or Tz+T4~T6---) + (Ty ~Ts4 T5+ 0%, j 


(d) none of these 


terms in the €xpansion of 


Ss 


2 an 2 
a) (2 -ay" (b) (x* 4-9)" 
© ( a _x°) (d) none of these 


. The total number of terms in the exp 
(xt yi +(x—y)' after simplification, is 
(a) 50 (b) 51 
(c) 202 (d) none of these 
Ifthe coefficients of three consecutive terms in the exp: 


q . ar 
gion of (1+ x)" are in the ratio 1:7: 42, then the value of 1 


ansion of 


is 
(a) 60 (b) 70 
(c) 55 (d) none of these 


31. If the second, third and fourth term in the expansion of 
(x+ a)" are 240, 720 and 1080 respectively, then the value 


of nis 
(a) 15 (b) 20 (b) 10 (a) 5 
18°+7°+3-18-7-25 
value of =-— Soe fe 
See 3°4+6-243-24+15-181-4+20-27-8 3 


+15-9-16+6-3-32+64 


(a) 10 (b) 1 (c) 2 (d) 20 


33. If the coefficients of (2r +4)" and (r- 2)"" terms in the 


expansion of (1 + x)8 are equal, then the value of r, is 
(a) 5 (b) 6 (c) 7 (d) 9 


10 


(okie 
34, The middle term in the expansion of [ + :| ,is 
(b) Cs (a) Cx 


the end in the expansion of 


@) "ch (c) NCe 


35. The 14th term from 
(4-99) 
(a) Hes x° (- Wy 
(c) UG; 3/2 y" 


36. If{x] denotes the greatest in 
F=R-[R] where R=(5 \5 


(b) NG; (vx) y 
(d) none of these 


teger less than or equal tox and 
+11)2"*}, then R Fis equal to 


(b) 4" 


(a) 42" +1 

() 4"-? (d) none of these is 
37. If [x] denotes the greatest integer less than or equal to +, 

then | (6 V6 +14)""* uy) 


(b) isanodd integer 
(d) none of these 


(a) is an even integer 
(c) depends on ” 
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38. If n 


N such that (7 +43)" 


O<F<1. Then, 


= 1+F, where] © Nz 
the value of U+P)Q-F ce «Nand 


< (b) 1 
» lithe ratio of the 7thterm fromt 


(a) 0 2 
Ke) 7 (a) 2 


he beginning to the seventh 


ter ; / x 
m™m from the end in the expansion of| 42 + AS ig} then 

x, is \ ‘3 6 

a) 9 

Nodes (b) 6,15 

(c) 12,9 


(d) none of these 


40. The < 
0. The sum of the coefficients of the polynomial 


(L+x- 322763 5, 
(a) -1 
{c) 0 


(b) 1 
(d) none of these 


41. If the sum of the coefficients in the expansion of 


y bees | e 
(a> x*-2ax+ 1)! vanishes, then the value of «, is 


(a) 2 (b) -1 () 1 (a) -2 


42. Ifn & N, then the sum of the coefficients in the expansion 


of the binomial (5 x — 4y)”, is 


(a) 1 {b) -1 (a) 0 


(c) 4 


43. If the sum of the coefficients in the expansion of 


(1-3x4 10 x*)" isaand if the sum of the coefficients in the 
expansion of (1 + 2)" is b, then 
(b) a=? 


(d) none of these 


(a) a=3b 


(c) b= Fig 


44. If the coefficient of (r+1)" term in the expansion of 


(1 +x)"" be equal to that of (r+ 3)" term, then 
(b) n-r-1=0 
(d) none of these 


{a) n-r+1=0 
(c) n+ r4+1=0 


45. The coefficient of the middle term in the expansion of 


(1+x)"", is 


1-3-5... (2n=1) on (by SS CHD on 


(a) nt (n 1y 
(c) eae (a) none of these 
(nt)? 
46. The coefficient of x° in the expansion of + ry (1+x),is 
(a) 30 {b) 60 
(c) 40 (a) none of these 


{EE (WB) 2007] 


th if 
47. Ifthe coefficients of rh and (r + 1) terms in the expansion 


of (3 + 7x)? are equal, then r= 


(a) 15 (b) 21 (c) 14 (d) none of these 


{JEE (WB) 2007] 
1 n-3 

Hele aed a “then 
48. If there isa term containing x fi + 2| 


a eee ee ee 


14.50 
= a. Ss 
a) \ c) 5" , a 
(d ) mo ag 


(a) m—2ris a positive integral multiple of 3 
- pe) 
58. If (1 +x)" = Cot Cy X+ Onx+ +e , 
( 0 n*, then foe Wi: 


2 23022 +2. 
Rie esse Cs tach Cy IS qual to 


(b) =2ris even 
(c) "—2ris odd 
(d) none of these 
49. If # is even positive integer, then the condition that the (a) q7=2 (b) 2” 
{ 


Sreatest term in the expansion of (1 + x)" may have the (2n)! (2 
greatest coefficient also, is Osean] (q) mt 
(ayia 2 (b) 2+ Le ea 2 (mt) (rr 1) 6 
AE in ») i nel 59, If Cy, Cj, Cz, », C,, are coefficients jn the bing 
Ly ~ mj g 
(c) - a Bos nt 4 (a)snoneorthese sion of (1 + x)", then Cy G+, Ga OCs laj Gp 
: is equal to Gs pos ed 
50. If the fourth term in the expansion of ' 
\ 6 (a) (2 n)! (b) —(2n)! 
4 | ie) | (n—2)!(n +2)! (or 5 
| V.xtlogx+ i| +x1/12) is equal to 200 and x > 1, then x is (On)! T~2) 17 
equal to. (c) ((n 7 3) 92 (d) none of these 63: 
(a) 10%? (b) 10 (c) 104 (d) none of these ‘ g s 
51. The interval in which x must lie so that the numerically 60. The value of 2 Cy + 3 Cy + : Cy + 2" Crs: 2h 
§reatest term in the expansion of (1 — x) has the numeri- 1 * Apart 1} Cy is 
cally greatest coefficient, is (a): “si : (b) 2it~ 1 
5 6. 5 6) 45 “45 1 
a) | 24 b) | 2, =r - 
| § | ® (2 5 | ©) E | @ [5 ‘| () in =1 (a) 1-1 e 
52. If the r™ (r +1)" and (r+ 2)" coefficients of (1 +x)" are in zs Aye i 
A.P,, then 1 isa root of the equation 61. If m,n, rare positive integers such that r< MN, then 
(a) =x (4r+1)+4P-2=0 mC, + MC, MC $C, 9 "Cy +... + C, MC 1+"C 
(b) x7 4+x(474+1)4+47-2-0 ne \2 = HS 
a) (°C +? 
(c) +x(4r4+1)44742=0 uae Om S A 
(d) none of these [AIEEE 2005] (c) MPNC, + ™C, +"C, (4) none of these 
53. The remainder when 5” is divided by 13, is 62. The value of 
(a) 6 (b) 8 (c) 9 (d) 10 
x Mi Wy 3h) 107 3. ts 
54. If Cy, Cy, Cy, ..., C,, denote the binomial coefficients in the gi" gi" mC, + 81" Cy aa Cyt at ie ris 
j= 81” 
expansion of (1 + x)", th > Va is 
( )", then the value OEE Ct 1) C,, is (a) 2 (b) 0 (c) 1/2 (a) 1 
(a) n 2” (b) (n+1)2"7) 63. The corm independent of x in the expansion of 
| ) (c) (1 +2) 2"-1 (d) (+2) 2"-2 (x5) (x+3) is 
| 55. If Cy, Cy, Cy, ..., C,, denote the binomial coefficient in the i : 
expansion of (1 + x)", then the value of wes ©) 0 () 1 (d) 3 
aCy + (@+b)C, + (a4+26)C,+...4(a+nb) Cais 4. The positive value of a so that the coefficients of x and 
(a) (a+nb) 2” (b) (a+ nb) 2">! x! are equal in the expansion of 2 + a i 
ey ‘ 
(c) (2a + nb) 2” (d) (2a+ nb) 2" 1 ° 
n (a) =~ b i 3 
56. Let (1 +x)" = 2G, ¥ and, 23 Ore (c) 1 (d) 28 
CG AC om 13{ 6 
Set ~2 3 Cy, ] i itive ; ee 
| Chane: SOG Coren =_n(ntl), 65. If n is a positive integer and Gy= "Cy then DG, 
1 
t oH k=1 
pees oe value a , ers equals 
c) 4fs (d) 3 n 2 
57. The value of the sum of the series (a) mit ne) (b) n(ntl) os 2 
s 12 
3-"C,-8 “ye 4 n 
0 1+13°C, -18 Cy +... upto (+1) terms. j n(n + 1) (n +2)? 
pto (1+ 1) terms, is (c) mie D2 (d) none of these 
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Bl 
) R, ' 66. The coefficient of x? in the expression 
a in at* y/ +2 x(1 +3)” e 3x7 (14 ioe ts Si 1001x1000 5. 
; 1 : 
Se hy fa) 10C.5 (b) Coy (c) eee (d) sastens 
2uN 67. If (oss stands for "C,, then the sum of the series 
ts nh n t 
fh aA of5} (2) ; : 
p ay, \ <a t) : IG-2Ch+3 + Scents 1" (n +1) C2), 
(a) x where is an even positive integer, is equal to 
3 ‘ | On (b) (1)? (1 41) 
SoS nae atte) (a) @1)"» 
TG 68. The coefficient of x” in the expansion of Fi ; ys 
Pak =X)\Bi=x) 
0 2 a @ oes 
SUEY 2.3 antl 
§ . gi! Coy kee 1 
(d) wy (c) 2 Sgntl (a) none of these 
q] 
5 
ht 69. The coefficient of x” in the expansion of {1 + ay A 
i ‘ (l—xy 
ime (a) w?+2n+1 (b) Data 
(b) "Hy, % (c) Qne+2n+1 (d) v42n42 
(d) y 70. The poetiicient of x" in the expansion of 
Ph of (= 2x43 42x04...) is 
(a) @ 2: (o) (2)! 
(n 12 
f 
*G4 jit () 5 a lt (d) none of these 
a 2 (nt? 
)12 a 71. {f(r + 1)" term is the first negative term in the expansion 
in the aa of (1+ xy? then the value of r, is 
(a) 5 (b) 6 (c) 4 (d) 7 
72. The coefficient of x’ in the expansion of (x = 2 xy 3 
4} (a) 67485 (b) 67548 (c) 67584 (d) 67845 
* 73. The coefficient of x” in the expansion of 
ene (l+x+2x7+...) "is 
4 (a) 1 (b) (-1)" (ec) # (d) n+ 
=) ee 
t 74. If the binomial expansion of (at+bx) “is4 3x+...,then 


(a, b) = 


a) (2,12 (b) (2,8) 
: i s ie a (d) none of these 
wll 75, If CG ="C, and (Cy + Cy) (C, 2% C>) 4 (Gye 1 + C,)= 
ye 
k ay then the value of k, is 
D ; A 
ie (a) oe Coie (Oh (b) Cy CH Qu Cy 
- (c) Cy + Cy +... +C, (d) none of these 
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76. lf they 
3 ¢ third term in the binomial e xpansion of (1 + x)" 
s — 
8 x - then the r; ational y 
{a) 2 
77. \f p 


alue of m, is 
(b) 1/2 (c} 3 (d) 4 
arly equal to q and n > 1, $uch that 


(1+ 1) p+ (n= 1g_ 
(n - 1) p+ (n4 1)q 


is ne; 
ik 
G | , then the value of k, is 


(a) n if ] 1 
) y (c) n#+1 (d) aA 
78. If y=3x46x7+ 10x°+..., then x= 


pte Rae ie 


(d) none of these 


1-3 1-3-5 
79. if y=t4 
Y= 3 +376 t 37629 assy 
(a) 2 


(c) 0 


thenthevalueof y°+2y is 
(b) - 


{d) none of these 


2n 
80. If(1+2x42x7)"=E a,x’, thena,= 
r=0 
(a) ("C,)? 


(c) *"C, 


(b) BG 4 fee +1 
(a) Aer +1 


6 
81. The coefficient of 2° in ie ‘| is 
x 


(a) 0 (b) 120 (c) 420 (d) 540 
$2. The number of non-zero terms in the expansion of 

(1432 x)’ + (1-3 ¥2 x)’, is 

(a) 9 (b) 0 (c) 5 
83. The coefficient of y in the expansion of (y* + ¢/ y)°, is 

(a) 29¢ (b) 10¢ =) 0 (a) 20¢ 
84. The greatest coefficient in the expansion of (1 + x)” is 

10! 10! 


@) 5161 aK 


(d) 10 


(c) x a (d) none of these 


85. Theapproximate value of (7.995)'/* correct to four decimal 


laces, is 
fe) 1.9995 (b) 1.9996 (c) 1,9990 (d) 1.9991 


86. The coefficient of x* in the expansion of (1 + x + 4x7 is 
(a) "C, 
(c) "Cy+"Cy +"CaX "C, 


(b) "Cy +"C, 


(d) "Cy+"Cy+"C, x"Cy 


87. The remainder when 32° 


fa) 1 (d) 4 


(b) 2 (c) 3 


2n 
; i oefficient 
88. If x" occurs in the expansion af + 3] , thee 


of x”, is 
2n)! (2n) 13! 3! 
(a) ane Sa ©) nm)! 


ee (20) Sis 
WY 2n=m),(ant+m), 
Beoine 
89. Ift > 1, then (1+ x)" =x -1 is divisible by 
4 
(a) 2x (b) x* (c) x3 (a) x 
90. The number of terms with integral coefficients in the ex- 
pansion of (71/3 +.51/2 x) ig 
(a) 100 (b) 50 (c) 101 (d) none of these 
91. The term independent of x in the expansion of 


10 
a-x){x+2 
x 


(d) none of these 


,is 


(a) "ec, (b) "c; — (c) C, (d) none of these 


92. The range of values of the term independent of x in the 


10 
-1 
expansion of E sin” @+ 4 , “€ [-1, 1], is 


Wek nl? Ge nl? MOR, ee r 
(a) ree C0 (b) ae oae 


> 
(c) [1,2] (d) (1, 2) 

93. If the sum of the coefficients in the expansion of 
(037 - 2x +1) is equal to the sum of the coefficient in the 
expansion of (x — « y)*>, then a = 
(a) 0 (b) 1 


(c) any real number (d) none of these 


94. If the coefficients of r"* and (r+ 1)" terms in the expansion 
of (3 + 7x)” are equal, then r equals 
(a) 15 (b) 21 
95. Thesum of the magnitudes of th 
sion of (1 — x + x7 x)" is 


(a) 0 (b) 2" (c) 3” 
96. If the ninth term in the expansion of 


(c) 14 (d) none of these 
€ coefficients in the expan- 


(a) 4" 


10 YEFTS7 4 5-1/8 ("13/1 


is equal to 180 and x > 1, then x equals 
(a) logyy 15 (b) log. 15 
(c) log, 15 


(d) none of these 


OBJE 


CTIVE hay . 
THE 
yj 
14.52 97. If n> 3, then h 
32)” 55 divided by 7, is 


xyz Cg EE) SEE ae 
Z bans 


2 
—(x-3) ¥—3) @-3) Ca +... +(- Weng IG, | 
equals Ne 
(a) xyz (b) nxyz (c) - xyz ry N 
98, The coefficient of x° in the expansion of 0 
1+x* 
tex 7 *1<Lis 
(a) -1 (b) 2 (c) 0 ae 
99. The digit at unit's place in the number 2 
17199 + 111995 — Y fc ae is 
(a) 0 (b) 1 (c) 2 3 
100. The expression 
— 7 
: (eecze —|1~N4x+ 
Vax +1 2 > 
is a polynomial in x of degree 
(a) 7 (b) 5 (c) 4 (4) 3 
7 
101. Let(1+x)"= ) a, x’. Then, 
reO0 
Bille ay). 
1+) |/14+--|...]1+—"~| is equal to 
Pala) Cost )o0 
n+1)"t1 n 
Ogi &) Sen 
ae n+1)""! 
) Gre 1)! (d) EAE 
102 If nn is an ‘odd natural number and 
Se <"G ave SEG SICH SEG. a> eh) 
en?y = 
n rt y. . 
Wa ©) 7 © 75? (a) doesnot 


103. The coefficient of x5 in the expansion of (2 = x +3x%)°,s 
(a) ~4692 


(b) 4692 (c) 2346 «= (d) - 2 

104. 1¢ (1+ 24 3x°)19 ay 4 ay x 405 324 40g 2 tent 
equals 
(a) 10 


(b) 20 
105. The coefficient of 
1S Not equal to 


(a) RG, 4 ven 


18 
(Cex PC, 


(c) 210 (a) none of a 
x* yz‘ in the expansion of (x+9+#) ' 


(b) Cig "Ce 
(a) Bo,x MC, 
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a 
a Sefady 
(yy Ait! 
i 
nit 
a 
natural make 


>.> Cpt 


Ore ¢ an 
306. Tf me a, (x = 100) = mee {x =101)' ana % = 
pen then P, equals 

(a) 2" 2"*!-1) 

e) 2" 2" +1) 

@ 2*e"-1) 


> 
— for all 
he a 
Cc, 


(a) 2°**@2"=1) 


4. The term independent of x in the expansion of 
(1+x)"(1+1/2)", is 
fa) Cy2+2C,7+3-C,7+...401+ 6? 
(b) (Cot Cy ++. + C,)° 
(c) G2 +C,7+...+C,? 
(d) none of these 


2. The expression [x + (x ~ 11/2) +[x- (o-1)'/2P is a 
polynomial of degree 


(a) 5 (b) 6 (c) 7 (d) 8 
3. The coefficient of x in the expansion 
100 
» ar (x = gyi = mm. om : is 
me=O 
(a) cy, (b) Css 
(0) -%C,, (a) - yoo 
4. The value of Cy+3C,+5Q,4+7G-- +(2n+1)C, is 
equal to ; 
(a) 2" (b) 2" + -2"~ 


(c) 2". (n +1) (d) none of these 


50 
5. The largest term in the expansion of (3+2x) 
x=1/Sis 


(a) 5th, 6th 


where 


(b) Sist —(c) 6th, 7th (A) 7th, 8th 
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(d) ce 
1) 2@ 30) 40 5 6 Answers 
6.) 9% (b) 10. (@) 11. (6) 12. (a) 13, s ae 57. (a) 58. (c) 59. (a) 60. (a) 61. (b) 62 (d) 63. (b) 
15. (€) 16 (a) 17. (b) 18. (©) 19. (@) 29, Baste) 64. (a) 65. (b) 66. (c) 67. (c) 68. (a) 69. (c) 70. (b) 
22. (b) 23. (a) 24. (a) 25. (a) 26. (b) 27, AS 71. (a) 72. (c) 73. (b) 74. (a) 75. (a) 76. (b) 77. (b) 
29, (b) 30. (c) 31. (A) 32. (b) 33. (b) 34, eA 78. (d) 79. (a) 80. (c) 81. (d) 82. (c) 83. (c) 84. (b) 
36. (a) 37. (a) 38. (b) 39 (a) 40. (a) 4 » (b) 35. (c) 85. (b) 86. (d) 87. (d) 88. (c) 89. (b) 90. (c) 91. (a) 
13, ®) 44. ©) 45. (@) 46.) 47. @) i ‘ 6 ms 92. (a) 93. (b) 94. (b) 95. (d) 96. (b) 97. (d) 98. (a) 
§ - (a » fa) 99. (b) 100. (d) 101. (b) 102. 103. z ( 

#0) (6) 51. (B) 52. (a) 53. (b) 54. (c) 55. (c) 56. (6) 106. (a) 107. 3 ee src are 

CHAPTER TEST 


Each question has four choices (a), (b), (c) and (d), out of which only one is correct. Mark the correct choice, 


6. 


oe 


_ 
co 


— 
— 


The value of 
1X2x3x4 +2%3x4x%543x4x5x64... 
+ (n+ 1) (n + 2) (n 4 3), is 


F (+1) (1+ 2) (1 +3) (m+ 4) G1 +5) 


{a) 


Ft | ant 


— 


(b) 5 2 (+ 1) (1 +2) (1 + 3) (n+ 4) 


1 
(c) 5 (t+ 1) (1 +2) (n+ 3) (1 +4) 


In the expansion of (1 + xy’, the sum of the coefficients of 
odd powers of xis 
(a) 0 (b) 2” (c) 2% (d) 2°! 
10 
- The term independent ein NES <— ft + is 
| 3 2x 

9 3 5 7 

@) | (b) 5 ©) | (a) 4 


. If the coefficients of x” and x? in (2 +x/3)" are equal, then 


nis equal to 


(a) 56 (b) 55 (c) 45 (d) 15 


. If the rth term in the expansion of (x/3—2/ x2)! contains 


x4, then ris equal to 


(a) 2 (b) 3 (c) 4 (d) 5 
. Ifthe third term in the expansion of [x + x10") is 10°, then 
x (> 1) may be 
(a) 1 (b) 10 () 10° °/* = d) 10° 
. The value of (x > 1), for which the 6th term in the expansion 
of 
7 
giog, Not! +7) + 5 Se, 
E (1/5) log, 3° +1) 
is 84 is equal to 
(a) 4 (b) 3 (c) 2 (a) 1 


12. In the expansion of (1 + x)" (1 € N), the coefficients 0 


(pt 1) and (p+ 3)"* terms are equal, then 
(a) ps (b) p=n-1 
(ce) p=n+1 (d) p=2u-2 


n—2 


fot pane icient of x, is 
13, In the expansion of | x*— | _ the coefficient of x, 1: 
x 
(a) 1365 
{c) 455 
14. The value of C,? 


(b) — 1365 
(d) —455 
+3- GA +5- ( +... to (m+ 1) terms, Is 


OP ete b) @n+1)" IC, 


2n-1~ os 
():20re IC. (dd) Ic 4 ensnr Ic. _, 


I 1 1 oo 
15, The value of a +1 >! 4 digi4)! + 4,18 
pu -2 gn-l 
@) Gan! Whit 
Qn an 
() nt (d) (2-1)! 
16. The coefficient of x” y" in the expansion of 
(+90 +y)(x+y))", is 
nn n rs " > id 3 
(a) = C? WB=2C, (=UG*, Wd=rc’ 
r=0 f reO red re0 
17, If(l+x- 2x76 =1+a,x +a, rod ae +255 x7, then 
Ag 405 406+. + Ayo = 
(a) 30 (b) 65 (c) 31 (d) 63 


18, The ratio of the coefficient of x!° to the 


term independent 
5 

Fadl (ia Srey J : ; 
of xin! x +2] -is 


(a) 1/4 (b) 1/16 (c) 1/32 (d) 1/64 
19. The number of terms in the expansion of (x + vt z)l0. is 
(a) 11 (b) 33 (c) 66 (d) 1000 


20. In the expansion of (1 + x)™ 
odd powers of x, is 


(a) 2” (b) 2°! 


, the sum of the coefficients of 


(c) 0 (d) 29 
21. The number of terms in the expansion of 
1 " 
eer) ne Nis 
(a) 2n (b) 3n (c) 2n4+1 (d) 31+] 


22. The constant term in the expansion of (14x) 41 


)0 () *¢,, 


is 
22 
(a) “Cio (d) none of these 
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: 7 he Wy om 
. In the expansion of | x° — 3| -the 3 oy 
23. In - P ) = } COnstan, 4 on 
(a) 5c, (b) 0 (c) — Bo = 3h in 
4 {d 
- ] 
24. The middle term in the &xXpansion of iF =i es 
er Qe xr @ 
(a) *"C, (b) ~2n, r. € 
y= 216 : 7 
{c) - % i ie (d) NONE of these 4 
x of terms whose y; 
25. The number of te OS8€ Values depeng ae { 
expansion off x24 - } ,is ah * 
F x (i 
(a) 2741 (b) 2» ( 
o : t rational My TONE Of thes, 35. 
26. The num ee OF rational termes in the ©xpansi. € 
Ya + a is i 
VE ‘ t 
(a) 3 (b) 18 (c) 4 ( ( 
y ) I 
27. The coefficient of x° in {(1 + x) + (142)? 5 are : ( 
», ty) © 
(a) 85 (b) Mo. 6 36. 
(c) C,-1 (d) none of these 
28. The number of real negative terms | in the binomia) 
sion of (1 + ix)”~? ne N,x>0, is ee 
(a) n (b) n41 {c) n=] (8) ms 37. 
29. In the expansion of {x + V2 7 1 y +(x- Ve] § 
number of terms, is be 
(a) 7 (b) 14 (c) 6 (4) 4 
30. The last term in the binomial expansion of | SF) - Ly 38. 
2) 
log, 8 \ 
3, v0 . Then, the 5th term from the beginning i 
(@) "eo, 0) 2xM, 
Tie 39, 
(c) 3% Cy (a) none of these 
} 
enn | 
31. The coefficient of x° a> in the expansion of 7 4 iB 40 
12 
(a) “Ce (b) -"¢; 
(c) 0 (d) none of these 
32. If in ne expansion of (1 + ax)", n € N, the coefficients é 
and x? are 8 and 24 respectively, then | 
(@)a=22n=4 (b) a=4,n=2 
()a=2n=6 (d) a=-2n=24 


: if 3 \" 
, expansion of * “31 -™EN, if the 
o In the H x J the Sum of the 
5 10; 
gicients of * and x" is 0, then n = 
coe 
fa) 25 (b) 20 
(0) 15 aS (a) none of these 
efficient of x in a> iat, ‘ 
u The oa ; ag the € xPansion of 
2\40| y2 42 + is 
x * vis 
(it *) x7] 


(b) Cas 


(1 (d) none of these 
sum of the numerical coefficiente ; i 
5 ules 7 : efficients jin the binomial 
: 2 ° i “ : 
expansion of f + 2x) IS equal to 6561, then the ¢ 


independent of x, is 


(a) *C, 


erm 


(b) °C, x24 
(d) none of these 


Mn: 
2% + “Coy is equal to 


a (a) 2+ (201)2 (b) 2” - ; s aie 
(0) hs} () 27+ "Co (d) none of these 
are Si) 37, 11 +x)" =ay ta, x +a, bade ee a>, x7", then 
Jee) (ap 4p +44 ~ 96 + 2 — May) + (Ay 03 $7 +o. Hayy ae 


is equal to 
6 Me n 
Ki (a) 2" (b) 4 
al exp ; kl (c) 0 . (d) pone. these 
t 38, If xis positive, the first negative term in the expansion of 
(I $x)! Sis 
term fone (a) 6th term (b) 7th term 


(c) 5th term (d) 8th term 


39, The number of integral terms in the expansion of 
256 
(3+ %5) /is 


(a) 35 (b) 32 (c) 33 (d) 34 
40. The coefficient of term independent of x in the expansion 


10 
of VE 38 ,is 
3. 2 


(a) 5/3 


bat | 


(b) 4/5 (c) 6 (d) 1/2 


ant 


; 9 
41. If the coefficient of x2 and x? in the expansion of (3 + 4%) 
are the same, then the value of @ is 


9 
(c) Ty; 


(a) -2 


Purchase a license to generate PDF files without this notice. 


An evaluation version of novaPDE was used to create this PDF file. 


— 
— — 
s — 14.55 — 
* TaNd 1 are positive ints 5 = 
ae LETS « c = = * 7 
ficients of (r4 2yh ten 6 Sua that es Pes SOC = 
(agar } Nand (3r)" term in the expansion of — 
AWE are equal, then » equals — 
(b) 3r+1 )2 
asi i fe) 2 (d) 2r+1 => 
o In the expansj ; 
(r+ 4yth : ‘pansion of (1 + x)™), the coefficients of r™ and = 
ie erms are equal, then the value of r, is 
2 (b) 8 (c) 9 (d) 10 
is S| > Ono thieal Ss, 
he coefficient of x in the expansion of (x + 3)° is 
fa) 18 (b) 6 {c) 12 (d) 10 
Coefficient of x" in the expansion of ¢ - d 
(a) 4n (b) 2" (c) 12 (a) ues 1) 
46. The sum of the rational terms in the expansion of 
41/5 2 - 
(2 + N3Y is 
(a) 71 (b) 85 (c) 97 (d) none of these 
47. The expression | 
tg 2 ayy 6 
(V2x7 +4 4 V2x2=1)" + 2 | 


is a polynomial of degree 
(a) 6 (b) 8 (c) 10 (d) 12 
48. If the sum of the coefficients of the first, second and third 


iit 


: ; a ee | : 
terms in the expansion of x + is 46, then the coeffi- 
| x 


cient of the term independent of x, is 


(a) 84 (b) 92 (c) 98 {d) 106 


49. The coefficient of x* in the expansion of (1 +x 4 x4 x80 
is 


(a) “ce, (b) ec, (c) 210 (d) 310 
50. The coefficient of x° in (1+ ey (1+ x) is 
(a) 20 (b) 30 {c) 60 (d) 55 


; ul 


51, If in the expansion of \" - - 
2 


,ne N, sum of the coeffi- 


= 
. Oo. 
cients of x° and x'° is zero, then n = 


(a) 5 (b) 10 {c) 15 (d) 20 
52 y Kf + \" = 
bet n 
(a) n({n—1) (b) n(n 41) 
(c) 1? (d) (n +1) 
53, The coefficient of x" in the expansion of (1 + + -x is 
(a) 476 (b) 496 (c) 506 (d) 528 
54. The expansion of (8 = 3x)*/* in terms of powers of x is valid 
only if : ; : 
(@) x>5 (b) |x|<3 (c) x<@ (d) x<, 


9 
and x in the expansion of (3+ ax) 


. 55. If the coefficients of x : ae 2 is - 
are the same, then the value ofa, is i A . 
(a) ~2 O-3 5 7 (a) 5, (B) FAL (ch | 
; A (d), | 
56. If ray! then the greatest term in the expansion of So The coefficlentot Be ns cians ery % 
Xt. 
(1 +4x)* is the (a) 6 (b) 5 () 4 try 
(b) 6thterm (c) 5th term (d) 4th term (Os (¢ 
© is oe 1 60. 22 C; 1C; is equal to } 
7 AEC | TT ar ei It 0si<jsl0 
tama aaaaio k = 
aa 2" 2" @) 2 (a) 2-1 — (b) 2 (©) 3!_, 
@) (b) (n+1)! () oi (n—1)! (4) 54 
Answers 
1.) 2 () 3. (c) 4(0) 5. (c) 6 (b) 7 (0) 36. (d) 37. (b) 38. (d) 39 (c) 40. (a) 41 (a) » 
\j 


8. (b) 9. (b) 10. (b) 11. (c) 12. (b) 13. (d) 14. (©) 
15. (b) 16. (d) 17. (c) 18. (c) 19. (c) 20. (d) 21. (c) 
22. (a) 23. (c) 24. (a) 25. (b) 26. (a) 27. (a) 28. (a) 
29, (d) 30. (a) 31. (c) 32. (a) 33. (c) 34. (b) 35. (b) 


43. (c) 44. (a) 45. (b) 46. (d) 47, (a) 48, (a 
50. (c) 51, (c) 52. (c) 53. (a) 54, (d) 55. (@) 
57. (a) 58. (b) 59. (d) 60. (c) 


49, (a 
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Ky Sah 
fy 4 yi 4. THE NUMBER e 
hj LN) nhard Euler, the great Swiss mathematician introducedand 
( 


named the number ¢ in his calculus text in 1748. It is defined as 
| follows- 


DEFINITION The sum of the infinite infinite series 


is denoted by the maiiben e. 


ni 

THEOREM 1 Prove that e = lim |1+- z 

ne " 

prROOF Let n be a natural number greater than 1, then bey 


Using binomial theorem, we have 


1) n(n—=1) 
f+) =1+n(;}* T () + 
1)' fees el 
= (+5) = +143(1- “| a(-al(-3]" 


This is an identity and itis true for all values of n, however large 


tobe. 
If nis infinitely large ie. n >, then 


(n= 1) (n~2)(1) 
3! n 


; , 2,3 i etc, will approach to zero, 
n 

ie a ae eee 

sim (15) eat rah Als 


Pim Mele de ae 
= tim (1+) alta tata ta e 
Hence, 
n 
ua at Led ‘ 1 
en lta a tat = lim |1+=> 
gear tan) 
THEOREM 2 Prove that 2<e<3. 
PROOF We have, 
Vics iy Ga 
ext tata ta* Aad 


EXPONENTIAL AND LOGARITHMIC SERIES 


tal yl 
=> a Siok TA BT (lee 
=> e-2= apositive number 
= e>2 .(i) 
We know that 
nt> 2" for alln >2 
i forall n>2 
ni gn-1 
41 ta abe 
> 322! aro" SIT at” 
are Bel S p eee Wee 
=> a7 41 * Si” <527 337 98 
| Rd Uap Coney tera s Races Leni Eee Cay 
=> I+ ita mt 3* ats” -<14 5+ 5) +527 gat oat 
1 5 Lay Eero) Gas | 
= I+ytot at ait <1tl+ att 53 3 
1 1 Wess ny tapes Slee 
=> Se COE -1+543+ = <= 2 
2 2 
=> e<14+2=3 vae( Hi) 
From (i) and (ii), we get 2<e<3. 
Hence, e lies between 2 and 3. 
THEOREM 3 Prove that gars estene 


« 
n 


f= > 


ned 


PROOF Let n be a natural number greater than 1. Then, for any 
x, we have 


or, 


era) 5 L 


1 nx 
[ + “| = 1+nx. 
n nt n? 


(nx) (1x = 1) (nx = 2) 1 
7 , = 
n 


ee li) 


EXERCISE 


This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out 


1. Amatrix A = [ay] is an upper triangular matrix, if 
(a) itis a square matrix and a= 0,1 <j 
(b) it is a square matrix and ay=O,i>j 
(c) it is not a square matrix and ay = 0,4 >] 
(d) itis not a square matrix and 4, =0,1<} 


defined, then B is an 
(a) mx matrix 
(c) mx n matrix 


_| cos@ sin@ i * (B) is equ 
3. If E (6) -|_ Aint) gens a} then E (c) E (B) is equal to 
(a) E (0°) 


(b) E (af) 
4. If E(0)= 


(b) 7X m matrix 
(d) mr xm matrix 


cos? 6 cos 0 sin 6 
cos 6 sin 6 sin? 6 
an odd multiple of 1/2, then F (8) E (o)isa 
(a) null matrix (b) unit matrix 
(c) diagonal matrix (d) none of these 


2 fe 
5. IfA = Cos < Sek 
COS SIN SIN” 


and: Bre cos? B cos f sin B 
\ cosBsinB sin? B 


are two matrices such that the product AB is the null 
Matrix, then (a — B) is 
(a) 0 


(b) multiple of x 
(c) an odd multiple of m/2 


(d) none of these 


6. The matrix A satisfying the equation b iA {9 ~ iis 


(a) L : a] (b) lt “al (c) [ = if@ none of these 


7. If r=[, ij-[2 jfenas-[_ coe aol then B 
equals 
(a) [cos @ +] sin@ (b) Isin@+] cos @ 
(c) [cos @-J sin @ (d) —Icos @+J sin @ 
8. IfAisa Square matrix such that AA! = | = ATA, then A is 
(a) asymmetric matrix (b) askew-symmetric matrix 
(c) a diagonal matrix (d) an orthogonal matrix. 
9. If Ais an orthogonal matrix, then A! equals 
(a) A (b) AT (c) A? (d) none of these 
10. If D = diag (4), a5, dx, ..., d,,), where da; #0 for all 
f= 1, 2, .34;:n) then D~lis equal to 


(a) D (b) diag (d7" a," d-1) 
(c) I, (d) none of these 
2 
11. IfA -| Bae J ten i 
—a~ —ab 


(a) lidempotent (b) involutory (c) nilpotent (d) scalar 
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2. If A is any mx n matrix such that AB and BA are both 


(c) E(a+B) (a) E(a—f) 
and @ and @ differ by 


of which 


Or : 
12. If A isa 3x4 matrix and Bisa m. : 


Atrix < i, . 
BA! are both defined, then order of p i than 
(a) 3x4 (b) 3x3 (c) axa ty 


phy) ~ 
13. Let A = E | and ATT =xA 4 yp tet ty, 
the va, 

x and yare « 

@) x=-1 y=2 (b) 1 

a) x=- PER Se! bop edt 
11 1] li ¥=n2 
Yj 

(d) w= I 

1 ¥=~2 


atrices Such that ve lj 
=A 


of) 
nm’ 
14. If A, B are two square m 
BA=B, then 
(a) A, B are idempotent 
(c) only Bis idempotent 


(c) x= & 


(b) only Aig; 
(2) none often 


15. The inverse of a symmetric matrix is 
(a) symmetric (b) skew Xs 
(c) diagonal matrix (4) none of ue 
16. The inverse of a diagonal matrix is 
(a) asymmetric matrix (b) a skewes mmetr; 
(c) a diagonal matrix (d) none of these MC Maes, 
17. If A is a symmetric matrix and n © N, then 4" is 
(a) symmetric (b) Skew-symmmety. 
(c) a diagonal matrix (a) none Of these 


18. If Aisaskew-symmetric matrix and nis a positive. 
10S inkepe 
then A” is Poste ne, 


(a) asymmetric matrix 
(c) diagonal matrix 
19. If A is a skew-symmetric ma 
integer, then A" is 
(a) a Symmetric matrix 
(c) a diagonal matrix 
20. If Aisa skew-symmetric matri 
integer, then A" js 
(a) asymmetric matrix 
(c) a diagonal matrix 


yj 


(b) skew-symmetric 
(d) none of these 
trix and tt is odd POSitiye 


(a) none of these 


(d) none of these 


21. IfA= la;lisa skew-symmetric matrix of order n, then it,= 


(a) 0 forsome i (b) Oforalli=1,2,..n 
(c) 1 forsomei 

AB - BA is 

(a) symmetric matrix 


(c) null matrix (d) unit matriy 


23. If A and B are matrices of the same order, the 


(A+ B)’=A?+2 AB +B? is possible, iff 
(a) AB=] 


1-5 7 
24. IfA=| 0 7 9}, then trace of matrix Ais 
LE 8 
(a) 17 (b) 25 () 3 a) 2 


a 


(b) a skew-syrametric mats 
X ana Mis an eVEN positive 


(b) a skew-symmetric rar: 


(d) 1 for alli=1,2,-,0 
22. If A, B are Symmetric matrices of the same order the 


(b) skew-symmetucmttt 


(b) BA=I (c) AB=BA (a) noneofthe 


Aisa skew-symmetric matrix, then trace 
aCe 


fa) } ) -1 {c) 0 


1 x = -3 1 
26. It a-[o P| 1 0| 


then the values of x and y are res 


Of A is 
(4) none Of these 


and adj A+B - fi 0} 
(9 1) 


pect i vel y 


(a) G2) tb) (-L,1) (e) (1, 0)(d) none of thes 
_ If Aisa square matrix of Order 4 x»; and kis as se 
adj (kA) is equal to » “Scalar, then 


(a) kadj A (b) KadjA (c) Baqi 4 
3s. If Aisa ee matrix, then adj A is 
4) singular (b) non-si 
S symmetric {d) not ieee 
m0. fA is a Square matrix or order » x n, then 
ual to 
@) |AI"A ©) JAI" Aw jay? 
30. IfAisa singular matrix, then A adj A is 
(a) identity matrix {b) null matrix 
(c) scalar matrix (a) none of these 
x sinx 
31, If A |r aeeae | and A (adj A) =k k il then the 


value of k is 


(a) Bag) 4 


adj (adj A) is 


A(d) | A [34 


(a) sinxcosx (b) 1 (c) 2 (a) 3 
32. If =|} i] né N, then A" is equal to 
(a) 2"A (b) 2°74 (c) nA (d) none of these 


43. If a-{j i and a6 fi) then 


ty 9 
I ea (a) a=a' +b", B=ab (b) a=a* +h B=2ab 
tity 
; My Age One aa) = ; 
MH ati ad (c) a=a° +b", p=a°-b (d) a=2ab, Baa? +t, 
* [AIEEE 2003] 
34. If A is a square matrix, then adj A’ — (adj A) is equal to 
A) (a) 2|A| (b) 21ATT 
Having (c) null matrix (d) unit matrix 
Cutie 35. If A -|3 2 and A* ~kA —5 1, =O, then the value of kis 
(a) 3 (b) 5 (c) 7 (d) -7 
0) i, 36. If A =[a,] is a scalar matrix, then trace of Ais 
(ee ta) Gy Fay ©) hay (A) & a 
; H i i 
sein 37. If A = [a,) is a scalar matrix of order 1x" such that a, =k 
@) oe for all i, then trace of A is equal to 
td ta (a) nk (b) n+k (c) n/k (d) none of these 
sts 38. If 0A = [a,] is a scalar matrix of order n xn such that a, =k 


forall i, then | A | = 

(a) nk (b) n+k 
39. IfA= {aj} is a square matrix of 0 
é then | KA | = 
(a) "| A] (b) KIA] © 


(c) n* (d) k” 
rdern xnandkisa scalar, 


kn! | A | (da) none of these 


itl —sin & 
. td 40. Let F(a) = aes cosa Of}, where ae R. Then, 
hd ne Se 
if =) 
gf F(a)) is equal to 
it | ( 
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16.29 


WERE ® (0) Foc) 


{c) P42 cx) 
{a) i 


1} | 
b) |) 1 
1 | ) lo | 
- [cos x —sinx 0} 
#1. If F(x) =| sin x cosx 0 
1 


(ad) none of these 


of 


fi 0] 
{c) 1 1 


| cosx 0 sin x] 
and G (y) a 0 15-0 


0 0 sinx 0 cos x} 


ane (x) Gil lis equal to 
a) F(-x)G-y) b) FRG" 
Oceneo ) FRE GY) 


(a) Gy") FG) 
42. M3 | al 


= 352) if 0| : 
3 2) | 5. ~3|- 0 4) Aen See ma ceils 


10 Rg] 2 f. 
© i} 5! 2] of} 2] @ {59 


43. if) 1 —tanol[ 1 tan6)_; [a -6 
[exe 1 ||-tano 1 Ss lgaee ,_ then 


(a) a=1,b=1 (b) a=c0s20,b=sin20 
{c) a=sin26,b=cos26 (a) none of these 


44. If A and B are matrices such that AB and A + B both are 
defined, then 


(a) A and B can be any two matrices 


(b) A and B are square matrices not necessarily of the 
same order 
(c) A, B are square matrices of the same order 


(d) number of columns of A is same as the number of 
rows of B 


45. If a matrix A is such that 3 A> +2.A*+5A+1=0, then 
A is equal to 
(a) -(3.A*+2A+45) (bo) 3A74+2A45 
(c) 3A7-2A-5 (da) none of these 
46. A and B be 3 x 3 matrices. Then, AB = O implies 
(a) A= OandB=O 
(b) | A | =Oand|B|=0 
(c) either | A| =Oor|B|=O 
(d) A=OorB=O 
47. Which of the following is incorrect? 
(a) A? -B?=(A+B)(A-B) 
(bo) (AT)T=A 
(c) (AB)" = A" B" where A, B commute 
(d) (A-D (I+ A)=00 A? =1. 
48. If Ais an invertible matrix, then which of the following is 
correct 
(a) Av‘ is multivalued (b) Avis singular 
«) (Ay ealy? (a) | A} 40 
49. Which of the following is/are incorrect? 
(i) adjoint of a symmetric matrix is symmetric 
(ii) adjoint of a unit matrix is a unit matrix 
(iii) A (adj A) = (adj A) A= | A |! 
i joi i ix is a diagonal matrix 
iv) adjoint of a diagonal matrix isa 
‘0) (i) (&) Gi), (©) (iii) and (iv) (A) none of these 


16.30 


; ro-rowed. unit 
50. 1/4 8] is to be the square root of two- 


matrix, then a, and y should satisfy oes Tie 0 

(a) L+a*+Bhy=0 OG) s5o Siar 

(c) 1-a?+py=0 (d) ar + BY ¥ 
51. If fora matrix A, A? +] =O, where Lis the identity 


then A equals a aa 4 
we 4 [5-4] CE 7] | 0-1 
52. If A= [a5] «18a matrix of rank 7, then 
(a) r=min (m,n) (b) r<min (™m, ") 
(c) rsmin (nt, 1) (d) none of et # 
53. If/, is the identity matrix of order n, then rank of /,, 1s 
(a) 1 (b) » (c) 0: (a) none of these 
54. If A=[a;),,., is a matrix of rank r and B is a square 
submatrix of order r+ 1, then A ‘bl 
(a) Bis invertible (b) Bis not invertible 
(c) Bmay or may not be invertible (d) none of these 
55. The rank of a null matrix is 
(a) 0 (b) 1 (c) doesnotexist (d) none of these 
56. If A=[a;J,,..,, is a matrix and B is a non-singular square 
submatrix of order r, then 
(a) rank of A is r (b) rank of A is greater than r 
(c) rank of A is less than r {d) none of these 
57. Which of the following is correct? 
(a) Determinant is a square matrix 
(b) Determinant is a number associated to a matrix 
(c) Determinant is a number associated to a Square 
matrix. 
(d) none of these 
58. If a square matrix A is orthogonal as well as symmetric, 
then 
(a) A is involutory matrix 
(c) A is a diagonal matrix 


matrix, 


(b) A is idempotent matrix 
(d) none of these 


59. Let A be a skew-symmetric matrix of odd order, then [A] 
is equal to 
(a) 0 (b) 1 (c) -1 (d) none of these 


60. Let A be a skew-symmetric matrix of even order, then 
(a) is a square (b) isnota square 
: (c) is always zero (d) none of these 
61. If Ais an orthogonal matrix, then 
fa) |A|=0 (b) | A|=+1 
(c) [A] =+2 (d) none of these 
62. Let A be a non-singular Square matrix, Then, | adj A’ | is 
equal to 
(a) [A|" @&) [Al™ (~ Jap (d) none of these 
63. LetA= [4;)],, .» be a square matrix, and let ¢, be cofactor of 
ain A. If C= [cj], then 
(a) |C/=|A| 
() [Cj =|Aa|" 
4. If Aisa non-singular square 
rank of A is 


|| 


@) 1Cl=|aym 
(d) none of these 
matrix of order n, then the 
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(a) equal ton 
(c) greater than n 
65. If Aisa matrix such that there exis 
order r which is non-singular and ey, date 
of orderr + 1 or more is singular, then? “War 
(a) rank (A)=r+1 b a . 
(c)\ rank (A) > r{d) rank ¢ Sis an 1 


66. LetAbea DAE of rank r, Then, 2 we 
(a) rank (A) =r (b) ¢. } gal 
(c) rank (A’) > d non sy 6%) Le 
67. LetA =[dij)nexn be a matrix such that, a so) me (<c 
(a) rank (A) > 1 (b) ra, al 0) ‘49, ¢ 
@)smnki A) (a) mn “| Zo ak 
68. If Ais a non-zero column matrix of ord =p p (a) cd 
non-zero row matrix of order] x n, the XT * 
a tank of nth 
(a) m (b) n Cy (gy Abe, 
123 9 ) i A the fol 
9. The rank of the matrix 2482. pach fh ‘ 
(a) 1 (b) 2 (c) 3 (c) *° 
70. If Ais ca invertible matrix, then det (4°) is eae 4 : nae 
(a) det (A) (b) det (A) © @ Dong 
71. 'f Aand B are two matrices such th a) 3? 
and rank of B =n, then Sel OAs, ) 
(a) rank (AB) = mn (b) rank APACs 
(c) rank (AB) 2 rank (B) (AB)2 rng 3, Ee 
(d) rank (AB) $ min (rank A, rank B) 
3 4 =2) - ; 
72.. IEA -[3 4) 8-| 0 = then (A + B)-1 = a| 
(a) is askew-symmetric matrix (b) A~!4 p71 ‘| 
(c) does not exist (4) none ot these © 
a0o 
73. LetA=|0' @ 0), thenvA’’ is equal te 4. Th 
0 0 a 
a! 0 a’ 0 0 {a) 
(a)/0 a” 0 (b)} 0 a0 . 
0 0a 004 5. If 
"0 0 na 0 0 
() |} 0 a” 0 (d) | 0 na 0 « 
0 0 aq” Q 0 m au 
aaa ‘ 6. 1 
74. If A=| COSY sin im LAN 
_ sin® cos @ Das its ane | 
(a) anull matrix (b) an identity matn 
(c) a 3 (d) none of these 
1 2 ae 1 =2 y 4 
75. IfA=10 1 OlandB=|0 1 O{and AB=/s, th kf 
001 0) 201 | 
x+y equals of the 
(a) 0 b-1 oz au 


77. \fthe matrix! 7 b 16,31 
cd 


is Commutative wi 
0 al (d) none of these then ee = i} 
(a) a=0,b = c 
(c)c=Od= a () be Qecagd 
(@) d= 0a a5 
| Answers DEE (WB) 2008} 
; ow) 36) * (a) 5. (Cc) 6 (©) 7. (a) 43. (b) 44. 
icp 10) 2 (b) 10. (b) 11. () 12. (a) 13. ©) 14. (a) ey Ca (b) 45. (d) 46. (©) 47. (a) 48. (a) 49, (@) 
ese 4@ 2 6 47. @ 18 @) 19. ©) 20. @ 21.0) 57. ©) 58. feo ty © SH) 55. (©) 56. @) 
ir all; | $ (a) 16. © od, (a) 25 (©) 26. (a) 27. (c) 28, (a) ee 4 (a) 59. (a) 60. (a) 61. (b) 62. (b) 63. (b) 
=1 7 The, @) ® ) 32. (b) 33. (b d » (D) 66. (a) 67. (b) 68. (C) 69. (©) 70. (b 
= 5 By 90. 0) 3h © ) 34. (c) 35. (b) 71. (a) 72. (d) 73. (©) 74. (a) 75. ( ) 
3 | 2 » 47, (@) 38: (4) 3% (@) 40. @) 41. (©) 42. (@) fa) 76. (a) 77. (6) 
ang % 
one gra CHAPTER TEST 
“Se / sac of te following questions has four choices (a), (b), (c) and (d) out of which only one is correct. Mark the correct choice, 
isan invertible matrix and B is a matrix, then 1 =2 <A 33 =-1 -2 
ie fy rank (AB) = rank (A) (b) rank (AB) = rank (B) @)|-3 5] ©) 3 -5|© le =5\ (a) [3 3| 
(d) 4 (c) rank (AB) > rank (4) (d) rank (AB) > rank (B) 8. For the system of equations: 
tal to ah giix|. x+2y+3z=1 
| 2, The order of [xyz]|h b f MIE 2x+yt3z=2 
Ne of th gf cjlz 5x+5y+9z=4 
1x1 1x3 (a) there is only one solution 
Ax», (a) 3x! 0.0 ©) os sxe (b) there exists infinitely many solution 
a , ; 
hy (c) there is no solution 
rank (4) 3, IFA = ; ; | Ais (d) none of these 
At 4h y tee 
| ifa 0 O % TAO 0 a.1A|_¢ 3 then A° = 
(a)| 0 1/b 0 )} O -1/b 0 iE 5 
. 0 0 Ife 0 0 -I/c (a) [-3 3 (b) E 3\ 
. 20 0 z 8 5 
A ()|0b 0 (d) none of these (c) [5 =| (d) [5 4 
00 I/c 


4, The inverse of the matrix [3 i is equal to 


| 5 (c) 2 (d) 4 
10 3 10 -3 1 (| 4 Ee - | (a) 3 (b) 
5 (b) 2 ] (c) E 10| ( |-3 -10 7: A+B=|) (lanaa-28-| al Gans 


11 
01 4 
5. IfA= , then A= 2/3 1/3 
f d @)|> 1 ) 11/3 2/3 
10 11 ©? | |? of 21 
¢ 
| ” E | ©) E 5 1 ae (c) Bs tal (d) none of these 
i 6 uxe[} Uf], hevatieok veel gsi 
a 12. |7 E 
/ 2+n 5—" -7 6 
(a) et | | n = 6 =5 65 rae 
: mies] wlS lols) 7-6 
7 6 
() 3" (-4)" (d) none of these 
L(G: 13. From the matrix equation AB=AC we can conclude 
B =C provided that 
7. It [3 At then A” = (a) Ais singular (b) A is non-singular 
nese 
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{c) Ais symmetric (d) Ais SHAE: 


14. If J, is the identity matrix of order 3, then (i) 


a)0 ®34h OO 
15. Leta, b, c be positive real numbers. The following system oF 
equations in x, y and z 
Bi 2, x ¥ = ey 
av Fie red av Yr ae bere 
(a) no solution (b) unique solution 
(c) infinitely many solutions (d) finitely many solutions 
16. IfA and Bare two matrices such thatA + Band ABare both 
defined, then 
(a) A & Bare two matrices not necessarily of same order 
(b) A and B are square matrices of same order 
{c) number of columns of A = number of rows of B 
(d) none of these 
17. A and B are two square matrices of same order and A’ 
denotes the transpose of A, then 
{a) (AB)=B' A’ (b) (ABY =A’ B’ 
(c) AB=0 = | A[=Oor| Bl =O 
(a) AB=0 = A=OorB=0 
18, Consider the system of equations 
ayxtbjy+e,z=0 
agX +b y+eoz=0 
a3X+b3y+c3z=0 
a by cy 
if ap by o] 
a3 03 ¢3 
(a) more than two solutions 
(b) one trivial and one non-trivial solutions 
{c) no solution 
(d) only trivial solution (0, 0, 0) 
19. The system of linear equations 
x+y+z= 
2X +y-z=3 
3x42 +kz =4 has a unique solution if 
(a) k#0 §=(b) -1<k<1 (c) -2<k<2 
20. If A and B are square matrices of order 3 
| A|=-1,| B| =3,then | 3AB | equals 
(a) -9 (b) -81 (c) —27 (d) 81 
21. If the points (%1, ¥;), (Xz, Yo) and (x3, 3) are collinear, then 
M1 
the rank of the matrix) %_ Y2 1 
xy Ma 1 


(a) not necessarily exists. 


= 1 has 


= 0, then the system has 


(d) k=0 
such that 


will always be less than 


Answers 
22. (a) 23. (c) 24. (a) 25. (b) 26. (a) 27.) BO 
29. (b) 30. (d) 


1, (b) 2 (b) 3. (a) 4 (b) 5. (a) 6 (d) 7. (b) 
8. (a) 9. (d) 10. (b) 11. (c) 12. (a) 13. (b) 14. (c) 
15. (b) 16. (b) 17. (a) 18. (a) 19. (a) 20. (a) 21. (a) 


Solutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics”. 
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23. 


24. 


25. 


26. 


27. 


28 


29 


30. 


(a) 3 ):2 () 4 Me 
1 =? 91} | ome oN 
LetA-=|2 1-- 3} and 10.8 = E 2 94 MR 
1 1 1| } 5 Oh ig, 
- d i 3} 75 
inverse of A, then otis j 
(a) 5 (b) -1 {c) 2 
0 0 -1 | (i) ., 
tA=| 0 —-1 0} The ‘ 
a ae RRs i Ne Only: correct staty 
the matrix A is ‘ 
a) A= 1 (b) A = ~1, where jig = =e 
c) Av * does not exist (d) Ais a ze a Te 
(c) ie ZrO matrix Mage MINA 
12 6 5 - eR 
If A=|2 3 0) and adjA=|-4 3 §) 4. on Beery: 
Oredisc2 y ~1 A Yes per nl sohicht? 
x+y j > are yu order ny 
{a) 6 {b) =)! (c) 3 d matllX of 
4 nt ; jAl: ig aq) 
If A isa square matrix such that A (adj A) = |i ‘ 0) paz jays) 
10 0 ios defined 28 
| adjA | = Wal 
a) 4 b) 16 : 
(a) ( ) J (c) 64 (dj ¥ | 
to on or ye 1 : ayy 42 
If 5 a nature J k dys Tk uy ie 
mis a natural number wen|3 zk ya-|nn ay 
(a) 1 Ol ie nis even (b) |! 9 sy! 
0 1 0 1 frisoy ayy 422 12 Zi 
=—1 Oe. 
(c) 0 tit is a natural number (d) NONE Of these ity | 4 
If x +7 +2°#0, x= cy + bz, y= az + cx and tah 
tahig 
thena® + b*+c*+2abe = z \LLUSTRATIO! 
(a) 2 (b) a+b+e (c) 1 (d) abstesa 
If Ais a singular matrix, then A (adj A) isa (a) 7 
(a) scalar matrix (b) zero matrix 
(c) identity matrix (d) orthogonal matrix Ans, (b) 
Ot .. , SOLUTION | 
IfA = 0 Ol 1 is the unit matrix of order 2 andabae | , 

; O83 * 
arbitrary constants, then (al + bAy is equal to | log. 
(a) a 1—abA (b) a*1 +2abA 
(c) @I+KA (d) none of these . | 

2088 =sin 0 4 ot lo 
IfA = Sue 7 ing & 
| ain, [eon Ol’ then which one of the following | 
not correct? ih 9 
(a) Ais orthogonal matrix _(b)_ A’ is orthogonal m= = \, 


(c) |A| = (d) Aisnotinvertble | 


. 
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DETERMINANTS 


—— ae Albi e 


AMiNANT 
: » matrix can be associate a > 
4 Ever! square me 4 ; ¢ assoc ited toan expression IA | WW Ay2 Ay, 
SEP mas its deter. t . = 
F jer vc 1s nO as its determinant. If A = la;,) iS a Square : "1 9 Mis a square mtatrix of order 3, then th 
Led . Orr alii . ae > ™ min Bf der oO, ww u 
ie onter ty then the determinant of A is denoted by det A or M31 839 M3 | 
* t « ‘ ate <- 
gint expression 
iA » matrix of order 1, then the : 
.. q square Mmalrix OF OF er 1, then the detern 
gel! sary inant of A 411 422 33 + 4)2 423:03) + 913 A392 M21 
_ gpd 8 ea — 37 53 fag — R97 143 894 59 @2) 833 
Hae , is defined as the dete 
pal =a or 1a, | =a, ned as the determinant of A 
eee i My a2 Ay | 
= < i ty, f | = las fly . 
[iy "2 bis @ square matrix of order 2, then the expression i im 23| 
jz] ts) : M31 M32 433) 
{22 4 ; ; or, | Al =aya 
aystn 8 defined as the determinant of A 11 993 gg #49 495.99) F M43 432421 
i 4 it) 
2 — My) May Myy — Aap Ay M13 ~ M33 142 M2} ltt) 
ayy 832) _ ; la 
PA lee. toy) Nes Ayp Ap) -+-(i) My M2413) 
at "22 Oo lAns 2 Ap fy, 


log; 512 logy 3) log, 3 logg3 


wsttATION 1 | iog.8 logy9| * |logs4 log, 4 
“7 (b) 10 (c) 13 (d) 17 
Ans. (6) 
qiuTION We have, 
log, 512 log, $ b log, 3 logs 3 
log, 2? logy? 3 log, 3 log,3 
y log, 23 logy? 32 2 log; 22 log; 2? 
Qlogs2 210829} | loge 3 5 10g29 
Slog, 2 2) 83 2 log; 2 2 logs 2 
fo -3el> 2) w 1x4 a10. [s+ 10ge3x10832=! 
f | t 5) 2 x5 =10 [+ 082 ] 


nal to the 
-diagonal 


Thus, the determinant of a square matrix of order 2 is eq 


Product of the diagonal elements minus the 
elements. 


product of 


3 932-933 
= Ay, (Ag 143 = 43,459) — @y2 (54 894 ~ 93, 3) 


+ Ay (439 424 ~ 22.851) 


M94 4 |, fal 


, Ay? ay3| 7 s 
= ¢ — 
1 \ay2 ax,| 2 \a31 3 Ms |) ay 
{Using(i)] 
| 
Ay, & > Ay Ao5 
= (- 1) +1 ayy 22 Bo + iff 1)! +245 1 7 
M39 M33 “|g, 933 


|@a1 ity 


i+3 2 
#(=1) "ay 
~ 1834 932} 


a square matrix of order 3 is the sum of the 


product of elements @y) in first row with (<1) +} times the deter- 
minant of a 2x2 gub-matrix obtained by leaving the first row and 


column passing through the element. 
The above expansion of | A | isknownas the expansion along 


first row. 


There are three rows 
order 3. The expression 
forder3canbe arranged i 
along any of its rows or co 


Thus, the determinant of 


and three columns ina square matrix of 
(ii) for the determinant of a square 
: nvarious forms to obtain the 
aaah Jumns. Infact, to 


expansion of \A| 
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ak 2 Sy ral 


0) : eo Sia abel if 
, Py irix -> ave N 
? eas aety? pander nattil Bs the marr! = arbre ee ode 
Statemé nt- ! a gale matt? x of oe Ae # From (i) and (ii), we ge qn 
Statemente2s DL" of A, then [Bl =i: (ad) 4 be+ 2 >3 (abe)*/ 1 
of cofactors of element (c) 3 a x / 
a : 7) 2 : x vo 2>3X, where x (abe) /3 (a) = 
a i ie (see Theorem oon , > 
Clearly, statement== ee => x -3x+2> Oar eye 2)>9 t 
a>0 => (abe) 425 8 i 
arn apse HAI) = ~ 2 o.U) a NN =? 0=> (aboyt/3.. 
jj Al = fet fw |BI 2 jacy 7 are. 6 Statement-1: Detern P = a a L 
JAI” r .. Az is the determinant EXAMI 75 4 = 3 is zero tant Of a op ; y, 
> ati of cofactors} —- matrix of OTCETS  “"* eto if 
Ay | of the matrix oie ctatement-2: For any matrix A, Dey , } Ym, e ) 
- re true and statement-2 is a xs _ A) =— Det (A) “b= Dp F @ 
e, both the stateme¢ nt are true Det (-— A) Ct tap (©) 
rect explanation etd lees 1D be the where Det (B) denotes the determinant of matriy B 
. he dichinct veal mumbers art (b) 2 See : The. 
5 Let a,b, ¢ be distinct re (a) 1 a) & (c) 3 ”, he 
dé Sina zion by {d) Zs 
f ney i, ; i] Ans. (c) I 72 
D= I b 1] SOLUTION LetA beaskew-symmetric Matriy AIEEE 4 
=e oe 1 
Stalement~1: If D> 0, then abc >— 8 he (c 
Statement-1: J a ey = Det (A r) = Det (— A) 
Statement-2: AM. > G.M. 
o og ae () 3 (d) 4 =» Det (A)=(—1)° Det (A) i! 
ane (a) =>  Det(A) = —Det (A) se 
SOLUTION We have, = ave o F; e ( 
aea <> Det (A) = 
D=1 b 1] =abe=(atb+c)+2 So, statement-l is true. ( 
1 1 e| For any square matrix of order n, we have 4 
D>0 T 1} 
Det (A°) = Det (Aja >t (— A) - 
=> abe~-(a+b+c)+2>0 ee et (A) and Det (— A) = (-1)" Det (A) 
=> abce+2>at+bh+e ..(i) So, statement-2 is not true. 
But, A.M. > G.M. 
This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one i 12 
1. Ifa,b, c, are in A.P., then the value of 4. If Ai j ; pit 
, 6, ¢, SP : . is an invertible matri onde lye 
X#1 x+2 x+a atrny, then det (A) is equal to 
X+2 x+3 x+b!,is (a) det (A) b : 
x43 x44 vee ( ) det (A) (c) ] (d) hone Of these 
(a) 3 (b) -3 (c) 0 (d) none of these 1 1 
2 If p+q+r=0=a+b+c, then th 
~ , ie value of the de i p 
BR eterminant 5. The value of the determinant AC melo msdn |, 1 
c 1 1)5 
ry ut men 
> we ml saat ee 
o oO | 
(a) 0 (b) pa+ 
qb+re (c) 1 (d) none of these (a) 1 ; 
hese (b) -1 (c) 0 — (d) none of thes 


3. If 4>0,6>0,¢>Oare res i Hh 
,b>0, are respectively the p'® ath ths 
a GP, then the value of the delethinane : eisai 


loga p 1 
logb gq 1], is 
loge r 1 
(a) 1 
(b) 0 (c) -1 (d) none of these 
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6. 
IfA, B, Care the angles of a triangle, then the determinant 


x sin2A sinC sinB 
=jsinC  sin2B sinA | is equal to 
sin B sinA  sin2C 
(a) 1 (b) =1 


(c) sinA +sinB+ sinc (d) none of these 


-_geTERMINANTS 


) . e+e ab * 
uf ; 4 qhedeterminantA=| ab 24,2 4 | 
% % . x i Sdivisibleby 
) 2h i le Cc +x J 
: : A 
\ 4S 4 (a) a (b) x (c) x44] he 
K, al ogra 45'71 ) x74 
. ay D, = am *) 
*, 4 | pe 2"-1 3") oe ~ Then, the value of 
) y 
af \ >Des 
vu ral 
iy 


(b) 2" a+ on B+ ity 
(d) none of these 


% (a) «BY 
Oa, (c) 2a+3B+4y 


i The determinant A bb ax4b 
: 9. ec = c he ba : 
Oe axt+b bxt+e 0 ©} is equal to 


zero, if 
(a) 4, b,c, are in A.P. (b) a,b,c, areinG.P. 


(c) a,b, ¢, are in H.P. 


a-1l nt 6 . 
10. If A,=|(@—1)* 2n* 4n-2 |, then DA, isequalto 
(a-1)° 3m 3n?-3n aml 


(a) 0 (b) 1 
1 
ty, Whey (c) aoa Ese (d) none of these 
Det (4) 11. If ay , ay, a, oer a, yo are in GP, then the determinant 
Mey . loga, loga,,, loga,,> 
A=| logan ss loga,,4 loga@,.5} is equal to 
log An 46 log One 7 log 9n 48 
' @o (b) 1 () 2 | (a) none ofthese 
AIEEE 2004, 2005 
12. If x, y, zare all distinct and 
Laat beso x 2 14x x 
hen det (8 y ¥ ity? | =0, then the value of xyz is 
P zz 1+ 2 ae 
(jl am (a) -2 (b) -1 (c) -3. (a) none of these 
. b+c cta atb abe 
! l 3. lath b+e ctal=kic @ b , then the value of 
ro a) c+a ath b+e b ca 
id 
ay k, is Na 
% (a) 1 (b) 2 (c) 3 eee 
i i rsuch that its elemen 
ff 14. IfA is a square matrix of order ecome identical for x =k, 


polynomial in x and its r-rows b 
then 


(a) (x-k)' isa factor of | A | 
(b) (x-k)'"1 is a factor of | A | 
(c) (x—k)'* his a factor | A | 
(d) (x=k)' isa factor of A” 
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(a) Gisarootof ax*+bx4 c= 


Bye 
ab 


ab 
4a 


bc 


15. If +P +=) and 
aie 
then the value of kis 


(a) 2 (b) 1 


1 1 
then the value of is 


{a) 0 (b) abe (c) —abe = (a), none of these 
17. The value of the determinant : 
1 cos (h—«a) cos (y= a) 
cos (& = ) 1 cos (y—f | is 
cos(a=¥) cos (hy) 1 
(a) 4cos acos B cos y (b) 2 cos a cos B cos ¥ 
(c) 4sin asin Bsiny (d) none of these 
18. If A, B, C are the angles of a triangle, then the value of 


=1 cosC cosB 
A=|cosC -1 cosA}is 
0 cosB cosa = 
(a) cos A cos BcosC (b) sin Asin B sin C 
(c) 0 (d) none of these 4 
(Td he Bl BS 
19. If ; 3 y é =f(x)- xf" (x) then (x)is equal to 
SCC 


(a) (x—a) (x —B) (x-¥) = 8) 
(b) (x +c) (x + B) x+y) +8) 
(c) 2(x-a) (x—B) @-9) @- 4) 
(d) none of these 
20. Ifx,y,zare in AP, then the value of the det A is, where 


(a) 0 (b) (c) 2 (d) none of these 
21. Ifa¢b¥c, then the value of x satisfying the equation 
0 x-a a-b 
x¢+a 0 x-c|=0 is 
x+b xtc 0 
(a) a (b) b c) ¢ (d) 0 
22. Ifa,b, care different, then the value of x satisfying 
0 #-a v-b 
eea 0 +e) = 9 
xi4b x-c 0 
(a) a (b) b (c) ¢ (d) 0 
23. The system of equations 
kx+y+z=1 
x+ky#z=k 
xty+kz= 
have no solution, if kequals 
(b) 1 (c) =1 (d) -2 


(a) 0 


30. If 


+e ab ac 
24. 1f |) ab Cra® be 


ca cb erie 


(b) 2 


oa (d) none of these 


(c) 4 
25. The value of the determinant 


aby Ab, ay by +450 | 
is 


2a, a; 
A =| a, by tay by Zarb, tn by 3 by 
a,b; +236, 03 by +az by 2a, b3 
(a) 1 (b) -1 ra 
({c) 0 (a) a, a, a3 0, b, by. 


26. If Bisanon-singular matrix and A is a square matr. 
Det (B~' AB) is equal to 
(a) Det (B) (b) Det (A) 
(c) Det (B}) (d) Det (A™) 
27, If0<8<7and the system of equations 


(sin ®)x+y+z = 
x+(cos O=)y+z = 0 
(sin 6) x + (cos 8) y+z = 0 


has a non-trivial solution, then 8 = 


t 
(a) Z ) | lr (a) 5 
B=cy, c=) a—b 
28. If the determinant | b’-c’ c’—a’ a’—b' | is 
Ot Co Comite ji b”’ 
abe 
expressible as m |a’ & c’ |, then the value of mis 
a” bY” c’ 
(a) -1 (b) 0 (c) 1 (d) 2 
29. Ifa #b, then the system of equation 
ax+by +bz = 0 
bx +ay+bz = 0 
bx + by +az = 0 
will have a non-trivial solution, if 
(a) a+b =0 (b) a+2b =0 
(c) +b =0 (d) a+4b = 0 
eae a] 
ab 


a ee = (a-b) (b-~c) (C-a) (a+b +0), 


where a, b, care all different, then the determinant 


1 1 1 
(x-a)? (x=by (x07 
(x-b) (x-c) (X= ¢) (x-a) (x~a) (x=) 
vanishes when 


=kaiec, thenkis equal to 


rix, then 


(a) atb+c=0 (b) xe 
1 aony, *¢ 
( t=Z@+b+0) @) rea, | 
a 16 
Suppose p, 4,7 #0 and the system of. 
31, Suppose? of “WMations 


(p + a) x by + CZ = 0 
ax+(q+b)y+cz = 9 
ax +by +(r-+c)z = 0 


has a non-trivial solution, then the Value of P 9 
mires She hod 


(a) -1 _ ©) 0 Cis Sabre 
latex: ab sao | i) 
32. Onefactorof | ab B+4x ch is 
ca ch t# y x 
(a) x7 ©) @+x Pye 
1 He's 
(c) 3 (d) None of th, ; 
|\X—a x-b x-—¢ 
33. The equation | x-b x-c x-q| = 
X—=C X—2 x=—5b ey ae 


different, is satisfied by 
(a) x =0 


(c) x=} (@+b+0) 


(b) x =a 
(d) x =a4+p4, 


1 sin 8 1 
34. Let A=/—sin@ 1 sin 6}, where 0) Se? 
=1 =sind 1 S28. They 


which of the following is not correct? 

(a) Det (A) =0 (b) Det (A) ¢ («5 

(c) Det (A) € [2, 4] (d) Det (A)e [- 2 ws) 
35, Ifa, b, c are non-zero real numbers, then 


be ca ab 
ca ab be | vanishes, when 
ab be ca 
J bre Ua by thal I 
AY Oar 
bay Ea 14 
(c) be Pehl (d) bicmane 
ka R+a 1 
36. The value of the determinant kb P+ 1| is 
ke B+e 1 


(a) kK (a+b) (b +c) (c +a) 
(b) kabe (a? + b + 4) 
(c) k(a-b) (b-c) (c—a) 
(d) k@@+b-c)(b +¢=a)(c+a-b) 
37. The system of simultaneous equations 
kx+2y-z = 1 
(k-1)y-22 = 2 
(k+2)z =3 
havea unique solution if k equals 


2 i, Then, 


2, 0) 
2, 6°) 


{c) 0 


Ss 
EE (v) -1 
2 


(d) 1 
LLP. (Delhi) 2003} 


- 


(a) 


1 wo o 
nhinant | @? 4 4]. “het 
valve of the deter oS 7 w" |, where @ is 
qe wo wo 1 
sary cube root of unity, is 
sem Mel) 
() 0 (da) none of these. 
= gre non-zero real numbers such that 
ie 
wah be ca ab 
ca ab be} =0,then 
ab be ca 
sh Ace tem 
jee LIA id Les 
a) 4*b@ cor a but co” 


ane Sr 


ee 

O70 bor ¢c 
system of equations 
wine xtaytaz=0 
bxtytbz=0 
ex+cyt+z =0 


(d) all the above 


here a, b and c are non-zero non-unity, has a non-trivial 
WwW v 


colution, then the value of Te eo 45 - ‘6 
abe 
(a) 0 (b) 1 (c) -1 (a) re 
1, Thedeterminant 
cos(a+B) —sin(a+B) cos2B) 
j=] sing cos sin | is independent 
—sin a sin & cos fi 
(a) @ (b) B (c) wand (d) neither anorf 
42 If is a cube root of unity, then for polynomial is 
x+1 060 wo 
Oo xX+0 1 
w 1 x+0 “ 
(a) 1 (b) @ (c) w (d) 0 
x bb py 
Gi A,=]a x blandd,=|2 x| then 
aaex , 
tA) =3. 
(a) Ay =3 (Ay) (b) qx hv Ay 


3/2 
©) #ap=34 (d) 6, =3 (a9) 

4. If y =sin mx, then the value of the determinant 

Ba ¥2 qn 


avy 
Ya Yq V5 , where Yn qx! a 
Ye Yr Ye 
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17.233 
(a) om’ 


(c) nf 


(b) mt 
(d) none of these 


45. 


Ifa; Bee 
atp, beq,c#rand|a q c\=0, then the value of 
abr 


4 
sas BS 


pra q-b rc 
(a) 0 (b) 1 {c) +1 (a) 2 
* pq 
46. rE x q = 
44x 


(a) (x+p) (x +4) (x=p=4) 
(c) (x=p)(x-9) (x=p=4) 


xab 
a x b| are 


(ob) (x¥=p)(x-q) (x +p+9) 
(d) (+p) +9) (x +p +49) 


47. The factors of 
abx 


(a) x-a,x-—b, andx+a+b 
(b) x+a,x+bandx+atb 
(c) x+a,x+bandx—a—b 
(d) x-a,x-—bandx-a~—b 


48. Let a=- ; +i 8 , then the value of the determinant 


1 1 1 
1 -1-c of], is 


1 ow a 
(a) 30 (b) 3 (@= 1) 
(c) 30% (a) 30 (1-0) 


a-x c b : 
49. Ifa+b+c=0 one root of ¢ b-x a \=0is 
x 


a oc- 
(a) x=1 (b) x=2 
(c) xer+h+e (d) x=0 
{IP (Delhi) 2003) 
a, by cy 
50. Suppose D = | Ap by Ce) and 
ay by C3 
at pb, bytqe, tray 
Df a, +p by by +4 Cy Cy +P ay . Then, 
a,+pby bytqcy Cy+1as 
(a) D'=D (b) D’=D (1 ~ par) 


(c) Di=D(+p+atr) (d) D’=D(1+pqr) 
51, A and B are two non-zero square matrices such that 
AB= O, Then, 
{a) both A and B are singular 
(b) either of them is singular 


(c) neither matrix is singular 
(d) none of these 
x-1 1 


1 ox=1 0 1 


52. The roots of the equation | | = 0, are 


(a) 1,2 (b) -1,2 (c) 1,-2 
53. From the matrix equation AB=AC we can conclude 
B=Cprovided that 
(a) Ais singular 
(c) Ais symmetric 


(b) Ais non-singular 
(d) A is square 


iL bey lbea 
54. IfA, = |@ 6 ¢}, A, =/1 mv BI, then 
a BP Cc 1 abe 
(a) 4; +4,=0 (b) A, +24, =0 
(c) A; =A, (d) A) = 2A, 
11 12 13 ]° 
55. The value of } 12 13 14] ,is 
13 14 15 
(a) 1 (b) 0 (c) =1 (d) 67 
x 4 yz 
56. The value of y 4 z+x], is 
z4 x+y 
(a) 4 (b) x+y+z (c) xyz (d) 0 
0 x-a x—-b 
57. A root of theequation| x+a 0 x-c|=0,is 
X+b x+e 0 
(a) a (b) & (c) 0 (d) 1 


58. Leta, b, c be positive real numbers. The following system of 
equations in x, yand z 


(a) no solution 
(b) unique solution 
(c) infinitely many solutions 
(d) finitely many solutions 
59. IfA and Bare two matrices such thatA + Band ABare both 
defined, then 


(a) Aand Bare two matrices not necessarily of same order 
(b) A and Bare Square matrices of same order 
(c) number of columns of A = number of rows of B 
(d) none of these 
60. If wis an imaginary cube root of unity, then the value of 


a bo aw 
bo c be? |,is 
co awn ¢ 
(a) o+b43 (b) @wb-be 
().0 (d) a+ 03 +03 _Zahe 
(EE (WB) 2006) 
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(d) -1,-2 


61. 


62. 


64. 


65. 


67. 


68. 


. In a third order determinant, each element 


. The value of the determinant 


Si 


= -real numbers satisfy; 
If «, Bare non-real atisfying <3 _ 1 


A+1 o =, then 
yalueof} & A+B 1 | isequal to he 
6 1 A+o 
(a) 0 (b) 2° (©) 344 | 
-1 4 (d) 43 
The value of the determinant = ¥ i 
1 eo 1 is Gua) tp 70 
(a) -4 (b) 0 (c) 1 


column consists of sum of two terms, each 
second column consists of sum of three term 
element of the third column consists of sum an €aq, 
Then it can be decomposed into n d Our 
has the value 


(a) 1 (b) 9 


(c) 16 (a) 4 


3=-x +6 3 
=6 3=x 3 
3 3 -6- 
(b) 3 
(d) none of these 7 


A root of the equation eae 
=U ris 


(a) 6 
(c) 0 


cal value of the determinant logyx 3 log. z 
log, x log. ¥ 5 


(a) 0 
(c) 1 


(a) 0 (b) ~1 


~ 


IfA= , then A equals 


xz Ole Ww 
[an 
NNQAO 
ONT 


(a) (y—2z+3x)* 
(c) (x+y +z)" 


(b) (x-2y +2 
(d) 442 4+22-xy-y-2 


If A, B and Care the angles of a triangle and 
1 1 1 
1+sinA 1+sin B 1+sinC | =0, 


sinA+sin? A. sinB+sin?B sinC+sin2C 
then the triangle ABC is 
(a) isosceles 
(c) right angled isosceles 


(b) equilateral 
(d) none of these 


rm 


qual to 


10 


—yz—2x 


athe sides ofa A ABC and A, B Care res 


pectively 
gare ite to them, then : 
(0 Jes OPPOSE 


# per? bsin A csinA 
Fs I cos (B—C)| equals 
ae 4 cos (B-C) 1 
€ fod “ 
j-sinBsin€ — (b) abe () 1d) 0 


{a} oh <2,-1sl<} and 15 [2] <3, [-] denotes the 


TEA ER tion, then the maxi valives 
4 #o aa integer func imum value of the 


FF minant 
fi ea [z} 
a=| &l Blt! El |, is 
[x] fy) [z]+1 
)2 (b) 6 (c) 4 (d) none of these 
¥ . 
Coefficient of xin 


=|1 log (1+x) 2 |, 1s 
; fe 2 ate 9 
a) 0 (b) 1 
( 2 (d) cannot be determined 


cosC tanA 0 


erminant|}sinB OQ —tanA 
7. The det 0 sinB coscC 


alue, where A, B, C are angles of a triangle. 
() sin Asin B (d) cos A cos B cos C 


=i, Using the factor theorem it is found that a+b,b+c and 
¢+aare three factors of the determinant 


has the ¥ 


—2a a+b atc 
b+a —2b b+e 
ct+a c+b —2c 


The other factor in the value of the determinant is 


(a) 4 (b) 2 
(chatb+c (d) none of these 
a at—be 1 
14. Thevalue of |b b?—ca 1], is 
c ct-ab 1 
(a) 1 (b) -1 (c) 0 (d) —abe 
75. Ifa+B+y=n, then the value of the determinant 
ee ely e iB 
eit AB ial, is 
eB gia ely 
(a) 4 (b) -4 
() 0 (d) none of these 


76, Ifa#bc, are value of x which satisfies the equation 
0 x-a x-b 
xta 0 x-c| =0 
x+b x¢e 0 


is given by 


a 
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7.35 


(a) x=9 


{c) x=b (b) x=c 
Vr fats y aaa {d) x=a 
he repeated factor of the determinant 
Ytz x yl 
t+x 2 ; is 
ty you 
{a) z AAS 
(ey ; (b) x-y 
78. Thev (d) none of these 


alue of the determinant 


1- ay” 3 1- a, b> l- a, b,° 
I-ab,; 1-a1b, 1-a,b, 
34,3 
Ae l-a; by 1- ay? b,* 1- ay b,° 
1 7a by l 


y's 


l-a,b, 1 =a bs 
. = 43" by 1- a," b,? 1-23" by? 
1~a, b 1-a,b, 1A, by 
(a) 0 
(b) dependent only on My, Ay, Ay 
(c) dependent only on by, by, by 
(d) dependent on My, Ay, A by, by, bs 
79. The determinant 
b ¢c ba+c 
A= c d catd 
ba+c cat+d aw-—ca 
is equal to zero, if 
(a) b,¢,d arein A.P. 
(b) 6, c,d arein G.P. 
(c) b,c, d are in H.P. 
(d) ais a root of axe + bx* —cx—d=0 


l/a 1 be 
80. A= |1/b 1 cal = 
lf/e 1 ab 
(a) 0 (b) abe 
(c) os (d) none of these 
abe 
Lleax 1+bx l+cx 


81. If}l+ayx L+byx L+cX) = An+Ayx+A,x+Azx, 
1+a,x 1#b,x 1+c)x 


then A, is equal to 


(a) abe (b) 0 (c) 1 (d) none of these 
82. Ifa #0,b#0,c¥#0, then 
1T+a 1 1 
1 1+b 1 | isequalto 
1 1 l+e 
AAS ST 
(a) abe (b) abet ps 
iv eta nt 

(c) 0 (d) 1+5+5+5 


1 


(a) abc (b) —— 

ats ts ee re ao % en 
83. If we i “em ~ = 0, then 85. In a A ABC, a, 6, Cc c @ | oe 
| : veo} ¢ 

ca 
7 is ¢ 
1. : b is equal to i 
ae o) é 
{a) 0 (b) abe 2 fe 
(c) =abe (d) none of these ot 

84. Ifa, b and care all different from zero and Seay 
ae If | 
l+a 1 1 1;, g. } 
f t+ + 

A=|/1 146 1 | =0,thenthevalueo mupae . 

fea 1 1+¢| ( 
One 

Answers 9. 


. (@) 51. (©) 52 (6) 53. (b) 54, (a) 50 
FS (c) 58. (b) 59. (b) 60. {c) 61, (b) 62, 


5. (d) 66. (c) 67. (b) 68. (a) (a) » bas (a) 


1. (c) 2 (a) 3. (&) 4 (&) 5. (a) 6 (d) 7 ©) 
8. (d) 9. (b) 10. (a) 11. (a) 12. (b) 13. (b) 14. (a) 
1S. (c) 16. (b) 17. (d) 18. (c) 19. (a) 20. (a) 21. (d) 


ee SB 
a 


22. (d) 23. (d) 24. (c) 25. (c) 26. (b) 27. (d) 28. (b) ©) 72. (a) 73. (8) 74. (©) 78. (o) 7, ta a 40. If 
29. (b) 30. (b) 31. (a) 32. (a) 33. (c) 34 (c) 35. (a) 79. (b) 80. (a) 81. (b) 82, (b) 93. fa) ia 
36. (c) 37. (b) 38. (b) 39. (d) 40. (c) 41. (a) 42. (A) 85. (a) 86. (c) , 
43. (b) 44. (d) 45. (d) 46. (b) 47. (a) 48. (d) 49. (a) 
(a 
CHAPTER TEST yw. If 
Each of the following questions has four choices (a), (b), (c) and (d) out of which only one is correct. Mark the correct choice 
1. Consider the system of equations (c) Oatb+e (4) 0,~@+bs4 
a x+b,y+c,z =0 sin? x cos?x 1) 
4. | cos*x sin?x 1| = 
aX+b,y+c,z = 0 ~10 12 2 ( 
a,xX+b, y+e,z = 0 
é SET UBY TS (a) 0 (b) 12.cos*x- 10a, 120 
a by cy (c) 12 sin?x-10cos*x-2 (4) 10sinz 
If | @2 b2 | = 0, then the system has Ay canta ; Sa) Se 
asi cs 5. The system of linear equations 
. X+y+z=2 13, 
(a) more than two solutions 2x+y-z=3 
(b) one trivial and one non-trivial solutions 3x42 i k=4 
(c) no solution ; wah Si a 
(a) only trivial solution (0, 0, 0) has a unique solution, if 
{ czl eal (a) k#0 (b) -1<k<1 
2. IfD = d at ia for x #0, y #0, then Dis (c) -2<k<2 (d) k=0 1 
4 
Si y 6. The roots of the equation 
divisible by 26 x2+x sind +4 
(a) xbutnoty (b) ybut not x 2 3x2 +x ad ures ' in | 
(0) neither x nor y (4) both x and y Be ee caiane ay 
x+a b c x +x sin 6+ sin? @ 1+ 9 3sin“® 1 
on it (3 ax+b cl] =0,then x equals oi 
a b xtc (a) sin ®, cos (b) sin” 6, 


(a) at+b+e (6) -@+b+e) (c) sin @, cos? @ (d) sin 2 9, c0s8 


: Seria a ee cain BRE Fie 
Anes aluation 1ovaPL s e this PDF file. 


ie - 
‘| is equal to 


Wy (be b’c’) (ca = ca’) 


ity fs ‘ oy (be + Ye) seas + ca’) 
| " yh) (be b’c) (cv ~ c’a) 
Sas ) eo a ah) (be + bc) (ca" + ¢“a) 
(oy 
(a) re) at! nares 
he y 3 are the cube roots of 8, then By | 
alue of, Arica lp 4 E 
1 
) 4) (b) (c) 8 a) ; 
‘ {dq f root of the equation 
(S 2 3x-8 3 " 3 
| JSS Siew 3 = is 
5S. a | 5 Pe, is 
) 62 a (b 
* (d) ) a, 
) 76, (a) 70, (c) j wD gand care non-Zero real numbers, then 
ni 88. (a) (a) Bec be bee 
A) A= |ca ca ct+a | isequal to 
ah? ab atb 
2 42 2 
(a) a (b) a be e* (ec) abt berea (a) 0 
yp Hex ge 2 Ore in A.P., then the value of the det (A) is, where 
456x 
5; 1567 y 
A=16 782 
@+b4c) Beis 
1 
(a) 0 (b) 
() 2 (d) none of these 


2 
Ss *~10 sin? y 
12x 


<1 


in 0 +sin?0 

sin2@ | 9 
2 

in?@ 


29 
a3) 
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b+e a a 
ip Thevalueof}| 6 ct+a 6b |,is 
c c 


(a) babe (b) a+b+e (c) 4abe (d) abe 

13, Ifa,b,¢ are non-zero real numbers and if the equations 
fa-I)x=y+z,(b—1)y=z+x, (C-1)z=%+y has non- 
trivial solution, then ab + be + ca is equal to 


fa) atb+c (b) abc 
(c) 1 (d) none of these 
a 2b 2c 
Kt, Ifa#b, b,c satisfy |3 b c|=0,then abe = 
4 ab 
fjat+b+c (b) 0 (c) & (d) ab+be 
1? 22 37 
Ki The value ofA = |22 32 42] , is 
3° 4? 5? 
fa) 8 (b) -8 (c) 400 (d) 1 
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16, 
The value ofA = 


17. fay the 


19. IE f(x) ~ 


20. If A, Band Care 


a 
a+ 4 


ath a+2b 


a+b &+2h aay 
a) 9 (a + | 


(©) aia, by (b) 9b (a +b) 
(a) be (a+b) 


is equal to 


Clements j 
to Nts ina s , ; 
a. OT~1, then ve oo Matrix A of order 3 are equal 
an odd n i€ 
: umber 
(©) an Maginary number (peters 


(d) a real number 


=2°°5 
1 2x 5x2 


(c) 1,—2 


18, oI - 
© TOOts of the equation f 25 | 0 
Th = Oare 


1-2 wy 21,2 


SINX cosx tan x 
s = 
2x 1 1 


(b) -1 


(d) 1,2 


then jim LO) ig 
xr Q xX 


(a) 3 
(c) 0 


the angles of a triangle and 


(a) 1 


1+ Me A 1 : in 
+sin B sin C 
SinA+sin?A sinB+sin?B sinC4sin?C 
then the triangle must be 
(a) equilateral 
(c) any triangle 


=0 


(b) isosceles 
(d) right angled 


x23) (1 x4 05x 
21. If/2 3 xl=lx 4 1| = 5 x 0} =0, then the value of 
3x2) |41 x x05 
x equals (x é R): 
(a) 0 (b) 5 {c) —5 (d) none of these 
at+X a-xX a=-x 
22, If|a-x a+x a-x\ = 0,thenx is equal to 
A-X A-X aex 
{a) 0, 2a (b) a, 2a 
(c) 0, 3a (d) none of these 
Yi es p ey iy f 
23. If A, = |-5 x+1 3| and A, = |x+1 3 -5], thenthe 
A x F OE eae 
value of x for which A, + A, =0, is 
(a) 2 (b) 0 
(c) any real number (d) none of these 
10 43 4 x+5 3 
24. 1f Ay=|17 7 4),d,=| 7 x+12 4) such that 
4-57 -5 x-17 
A, +4, =0, then 
(a) x=5 (b) x =0 


(c) x has no real value (d) none of these 


a at+d a+2d 
25. If| a? (a+dy (a+2d)"| = 0, then 
2a+3d 2(a+d) 2a+d 
(a) d=0 (b) a+d = 0 
(c) d= Oorat+d=0 (d) none of these 
k 1 5 n 
26. IfA, = | 2n+1 2n+1],then S 4, is equal to 
RP 3n* 3n+1 k=1 
" n 1 a a 
(a) 2 > k w2y Kr M5 ye do 
kel k= kel 
27. If the system of equations 
bx +ay = ¢, ext+az = b, cy+bz =a 
has a unique solution, then 


{a) abc = 1 (b) abe = —2 
(c) abe = 0 (d) none of these 

28. If a,b,c are non-zero real numbers, then the system of 
equations 


(atayx+-ay+az=0 Mi, 
axt(atbhy+az=0 

ax+ayvr+(a+c)z =0 

has a non-trivial solution, if 


(a) oP == T+B NHN) (py gaa 


atb+to= si by 
(c) a+atb+e = (4) none of 
: be ca ab = 
29. The value of the determinant Picigote wh 
. 1 1 1 ’ Te be | 
the p,q!" andr" terms of a H.P., is 
(a) P + q +r (b) (a + b + ¢) 
(1 (2) none of they 
abe q —b y 
30. If A = Ix y z} and B= —p a —x}, then 
Pa Te i Can iz 
(a) A = 2B (b) A=R 


(c) A=-B (d) NONE Of these 


Answer 


1a) 2d) 3. (4d) 4) 5. @) 6) 76 
8. (a) 9. (b) 10. (d) 11. (a) 12. (c) 13. (b) 14. (c) 
15. (b) 16. (b) 17. (b) 18, (b) 19. (d) 20. (b) 21. (c) 


Solutions of Exercises and Cha pter-tests are available in a separa 


22. (c) 23. (d) 24. (a) 25, (c) 26. (b) 27. (ae 
29. (d) 30. (c) » (a) 


te book on "Solutions of Objective Mathematics", 


¢ 
Ie 


ue DEFINITIONS 


{. ARY EVENT If a random experiment js 


a6 2 nerf . 
comes is known as an elementary er Performed, then 


nt, 


Sofa random » 


Y Xperi- 
it and Pert 


il is generally 


' 
If other randont 


erie? : 2 
" ader the experiment of tossing two coins to 
cons vice. In this experiment the possible 
ect Ae don first and Head on second, 
Head on first and Tail on second, 
Tail on first and Head on second, 
Jail on first and Tail on second. 


Bether or a 
outcomes are: 


we define 
HH = Getting head on both coins, 
HT = Getting head on first and tail on second, 
TH = Getting tail on first and head on second, 
TT = Getting tail on both coins. 


Then, 
HH, HT, TH and TT are elementary events associated to the 
random experiment of tossing of two coins. The sample space 
ssociated to this experiment is given by 
S = (HH, HT, TH, TT} 
Similarly, the sample space associated to the random experi- 
ment of tossing three coins simultaneously or tossing a coin 
three times is given by : 
$ = (HHH, HHT, HTH, THH, TTH, HTT, THT, TIT} 

Consider the random experiment in which two dice are tossed 

ether or a die is tossed twice. If we define tao 
c Ej, = Getting number i on the upper face of first die and 

number j on the upper face of second die. 

where i = iV 2, ww, 6and j = st 2, one 6. e Recat 
Then, E;; are elementary events assoicated to this exper 
and are generally denoted by (!, j). a ee. 
Thus, (1,1), (1,2), =» (1,6) 21) Se O OU centary 
(4, 1h (4, 6), (5, 1), voy (5, 6) and (6, 1), oe , (6, ) r ‘casi two dice 
events assoicated to the random experiment ss 7 
and the sample space assoicated to It 8 give 
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PROBABILITY 


$= 
Fe (1, 1), (1,2... 
els be abag cont ain , 
ite balls be denoted b 
Noted by By, Bs. lfwe 
are °C eleme 
ele 


vo (6, 6)) 

8 ss and 2 black balls. Let the 

; Y 1,W, Ws and black balls be 
Taw two balls fram the bag, then there 


ie Mary events associated to this e 
ary events are: 


B, Ww, ’ B W, - B, W;, B., 
W, Wand B,B 2 
Sample Space 


de 


xperiment. These 


J 
5 WB, W,, By W;,W, W,, W, Wy, 
2 he set of all these elementary events is the 
associated to the experiment. 


A coin is tossed. If; 
> tossed, If it shows} a aE 
of 3 redand 4 oh balls tead, we draw a ball from a bag consisting 


:Ifit shows a tail, we throwa die. Ifwe d 
three re F wadie. If we denote 
ee red balls as Ry, Ry and R, and four black balls as By , By, Bs 


and B,. Then the ele : 
'g: Then the ele mentary events associated to this experiment are: 


HR, ,HR,,HR,, HB, ,HB,, HB, ,HB,,T1,T2, 
T3,T4, T5and T 6. 


The set of these elementary events is the sample space as- 
sociated to the given random experiment. 

REMARK 1 Elementary events assoicated toa random experiment are 
also known as indecomposable events. 

COMPOUND EVENT A subset of the sample space associated to a 
random experiment ts said to define a compound event if itis d isjoint 
union of single element subsets of the sample space. 

As we know that single element subsets of sample space as- 
sociated to a random experiment are elementary events 
associated to the random experiments. So, an event associated 
to a random experiment is a compound event if itis obtained 
by combining two or more elementary events. 

Compound events are also known as decomposable events. 


Consider the random experimentofthrowing adie. The sample 


s0Ci i eriment is $ = (1, 2, 3, 4,5, 6). lf we 
space associated to this exp eee al 


ineanevent Eas ‘Getting an evennumber’ -In 
eine this event is E = (2,4, 6). Clearly, it is Si by 
combining three elementary events viz. ‘getting “, getting 
and ‘getting 6’, So, Eisa compound event. Seen 
REMARK2 If there are n elementary events pas relate 
j hen the sample space associated to it has n 
Gioaisese Out of these 2" subsets there aren single 


go there are 2” subsets of it. 
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18.50 


Number of A-P’s with common difference 2 is = 14 
(1,3, 5,732, 4,6, 8. 


+ 14, 16, 18, 20) 
Number of A.P’ 


$ with common difference 3 is=11 
(1, 4,7, 10;2,5, 8, 11}... ; 11, 14, 17, 20) 
and so on. 


The Maximum common differe 
such A.P.’s is = 2 


(1, 7, 13, 19; 2, §, 14, 20) 


Total number of w 


ays in which chosen numbers are in 
A:P. 


174+144114...42 = 57 


: ie : 57 
Pr obability that the chosen numbers are in AP = 


Clearly, the se 


ie 
ve} 


nce can be 6 and the number of 


l 
85 


t of all possible values of common difference is 
(£1,+2/4+3, + 


4,45, + 6) 
So, Statement—2 js not true. 


7 


EXAMPLE 14 Statement-1: The probabilitic 
problem by 3 students are 2 


that the problem will be solved by them is 


Statement-2: If A, B and C are 


three independent events, then the 
Probability that at least 


AMD Dg one of them happens 
1~P(A) P(B) P ©, 


EXERCISE 


~ 


This exercise contains multiple choice que 
1. If Aand Bare two independent events, 
that only one of A and B occur is 
(a) P(A)+P(B)—2P(AQB) 
(b) P(A) +P(B)-P(AAB) 
(c) P(A) +P(B) 
(d) none of these 


then the probability 


2. If A and B are two events, then P (neither A nor B) equals 
(a) 1-P(AUB) (b) P(A) +P(B) 
(c) 1—P(A)—P(B) (d) none of these 
3. A drawer contains 5 brown socks and 4 blue socks well 
mixed, A man reaches the drawer and pulls out 2 socks at 
random. What is the probability that they match? 
(a) 4/9 (b) 5/8 (c) 5/9 (d) 7/12 


4. If A and Bare any two events, the probability that exactly 
one of them occurs is 


(a) P(A) +P (B)+2P(AMB) 


Ss of solving a new 


3/3 and respectively. The probability 


is 


SECTION - I 


stions. Each question has 4 choice: 


. Three identical dice are rolled. The probability that the 


(a) 1 (b) 2 


Ans, (a) 
SOLUTION Clearly, Statement-? js true 


Reguired probability ~ 1-/;_1)/ Ny 
* f 5 i i - ] 

So, statement-1 is also true and st 
tion for statement-1. 


atement. isa 


EXAMPLE 15 Let A and B be two independen; ‘ 
= Vent. 
Statement-1: IfP (A) = 03 and (AGB) age 
Statement-2: For any event E, P(E) 


(a) 1 (b) 2 
Ans. (a) 


{c) 3 


SOLUTION Clearly, statement-2 is true, 
If A and B are independent events Such that 


3 

P(AUB) = 08 

= 1-P(A)P(B) =08 yi 
= 1-(1-P(A))P(B) = 08 4) 
=> 1-07 P(B)=0.8 => P (B) = 2 y™ 
“ w 

So, statement-1 is true and statement-2 iS 8 correct e ! ® 
for statement-1, Plante r 
3! 


te 

Ss (a), (b), (c) and (d) for its answer, out of which Only One is corres 

(b) P(A)+P(B)-P(Ag B) 

(c) P(A) +P(B)+2P(AqB) 

(a) P(AMB)+P (AaB) 

The probability that at least one of the events A and 8 

occurs is 0,6. If A and B occur simultaneously with prob 

ability 0.2, then P (A) + P (B), is 

(a) 0.4 (b) 0.8 (c) 12 (d) 14 


Same number will appear on each of them, is f 
(a) 1/6 (b) 1/36 (c) 1/18 (a) 3/8 


If Aand Bare two independent events, the probability He 
both A and B occur is 1/8 and the probability that ne! 


of them occurs is 3/8. The probability of the occurrenc® 
A, is 1 1 

11 dd} z'5 
(a (b) Ong 2 as 


i 


1 xi 
4 3 


Ni— 


(le 
P] 
Any, 
(B) _ 2 
7 
Nation 
rect, 
dB 
‘ob- 

: 
he 
8 : 
at 
er 


d F be two independe 


a E d F happen is SST 
th Ean appen is 1/19 . The » = 
re £ nor F occurs is 1/2, Then the Prob abit 
ne 1 z Y thar 
ae) F = 
@ POWs ier ©) P@=1,, 
lip@=! 9° Prat 
@) RID =% 7 2 (d) P (E) - 1 Pep 3 
» coins and #1 ten paise co: 40 VAN} = 
int rupee “tra v® COMMS are : iS 
ran the probability that the extreme coin: laced Na line 
vin is S are ten Paise 
a) mirc, (b) ( n(n— 1) 
VEN) (ng 
() menp. (a) m+ Mp n— 1) 
a > y ives - n 
A and B are two events such the 
3 B)=5/8 then at P(A) = 3/4 and 


o 
4 


5 
3 <> 
poem OS 8 (4) all of these 
lf there are 6 girls and 5 boys who sit in 
; probability that no two boys sit togethe 
| eleL gy tS! iy 6171 
: (a) 2111! 2111! g 2111: ) none of these 
ing is selected at random f 
2. A mapping IS sere om trom the set of all t 

mappings of the set A = {1,2,..,, n} into itself. The at 

ability that the mapping selected is an injection is 


4 Tow, then the 
ris 


] n—1)! 
2 (b) () ED! nt 
(3) n" n! nnk id) yt) 
13. InQ. 12 the probability that the mapping is a bijection, is 
1 (1-1)! nt 
{a) i (b) ni! (c) nie I (d) a - ; 


14. Let A and B be two finite sets having m and n elements 
respectively such that msn. A mapping is selected at 
random from the set of all mappings from A to B. The 
probability that the mapping selected is an injection, is 


ii _n! 
(n—m)!m" (n—m)!n'" 
me! m! 


(n—m)!n™ (n—m)! mt" 
15. In Q. 14 if m>n then the probability that the mapping 
selected is an injective map is 


nt! b) ni 
(n—m)!m" 


fa (n—m)!n™ 


4 aN 
(c) —* (d) none of these 
nit 


16. Two dice are rolled one after the other. The anna a 
the number on the first is smaller than the num 
second is 
(a) 1/2 (b) 7/18 
1. Anatural number is chosen at rand 
natural numbers. The probability tha 
(a) 1/10 (b) 11/50. (c) 11/20 


(c) 3/4 (d) 5/12 
om from the first 100 
t x+100/x> 50, is 
(d) none of these 
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Nis ch 
OD. 5 > Chose 
Fations on a Aa Nat Tandom from the set of 
aoe that the Ge A Containing ni ele = of all 
(ay ” “TY Operation is Scan caine ie 
: utative, is 
rR (b) «) wz 


wt nit 72 


19, 


(a) none of these 


Probability that the 
is p 


ative binary opera- 


an nmin+ 3) 
» d sy 
2 (3) pp 
Nine) nt 
{c) SU a: 
(a) none of these 


ny 


ui 
A four figure Humber is 
NO repetitions, The prob 

Vy 5is 

(a) 3/4 
In the above 
Odd is 
(a) 3/4 (b) 1/4 
Suppose (2 3) persons 
are selected 
together is 


(a) 1-4 
nN 


20, 


formed of the figures 1,2, 3,5 with 
ability that the number is divisible 


(b) 1/4 {c) 1/8 (da) none of these 
question the probability that the number is 


21, 


(c) 1/8 (d) none of these 
are sitting in a row. Two of them 
at random. The probability that they are not 


22, 


2 
(b) rei (c) 1- ; (ad) none of these 


India plays two matches each with West Indies and 
Australia. In any match the probabilities of India getting 
points 0, 1 and 2 are 0.45, 0.05 and 0.50 respectively. 
Assuming that the outcomes are independent, the prob- 
ability of India getting at least 7 points is 
(a) 0.8750 (b) 0.0875 (ce) 0.0625  —(d):0.0250 
24, In shuffling a pack of playing cards, four are accidently 
dropped. The probability that the missing cards should be 
one from each suit is 
] i 2197 
) 956 ©) 270725 © 20825 
If A and B are independent events such that P (A) >0, 
P(B)>0, then 


(a) Aand Bare mutually exclusive 


(d) none of these. 


a 


(b) Aand B are dependent 

(c) A and Bare dependent 

(a) P(A/B)+P(A/B) =1 

If A and B are independent events such that P (A)>0, 
P(B)>0, then 

(a) Aand Bare mutually exclusive 


26. 


(b) A and B are independent 
(c) P(AUB) = P(A) P(B) 
= P(A/ 8) 
(a) P(A / B) P( , a 
Twelve balls are distributed among three boxes. The prob 


a ability that the first box contains 3 balls is 


18.52 


either serve toge 
(a) 1/2 

29. Twoevents A 
tively. The 


ther or not at all is 

(b) 5/9 {c) 4/9 (d) 2/3 
and B have probabilities 0.25 and 0.50 respec- 
Probability that both A and B occuris 0.14. Then 


the probability that neither A nor B occurs is 
(a) 0.39 (b) 0.25 (c) 0.11 


(d) none of these. 


4 sample space which one 


30. For any two events A and Bin 
of the ofllowing is incorrect? 
P(A) + P(B)—1 
a) P(A/B : 

(a) PC i = P(B) 
(b) P(Aaw B)=P(A)-P 
(c) P(AUB)=1-P (Ay P(B), if A and Bare independent 

(d) P(A B)=1—P(A) PB), if AandB are disjoint. 

31. The odds against a certain event are 5:2 and the odds in 
favour of another independent event are 6 : 5. ‘The prob- 
ability that at least one of the events will happen is 
(a) 25/77 (b) 52/77 (c) 12/77 (d) 65/77 

32. A bag contains four tickets marked with numbers 112, 121, 
2 I 1, 222. One ticket is drawn at random from the bag. Let 
E; (i= 1, 2, 3) denote the event that ith digit on the ticket is 
2. Then, which one of the following is incorrect? 
(a) E, and E£ are independent 


» P(B) #0, is always true 


(A. B) does not hold 


(b) E, and E, are independent 
(c) E, and E, are independent 
(d) E,, E>, E, are independent 


33. A box contains 2 black, 4 white and 3 red balls. One ball is 
drawn at random from the box and kept aside. From the 
remaining balls in the box, another ball is drawn atrandom 
and kept aside the first. This process is repeated till all the 
balls are drawn from the box. The probability that the balls 
drawn are in the sequence of 2 black, 4 white and 3 red is 


1 1 1 = 
@) 1260 (b) 7560 © ing (4). none of these 
4 34. A student appears for tests I, II and III. The student is 


successful if he passes either in tests | and II or tests Land 
III. The probabilities of the student passing in tests I, IL, II 


are p, q and 1/2 respectively. If the probability that the 
student is successful is 1/2, then 


(a) p=q=1 


(c) p=0,q=1 (d) there are infinite values of pand q 
35. A cricket club has 15 members, of whom only 5 can bowl. 
If the names of 15 members are put into a box and 11 are 
drawn at random, then the probability of obtaining an 
eleven containing at least 3 bowlers is 
(a) 7/13 (b) 6/13 (c) 11/15 (d) 12/13. 


36. If 1+4p > I=p, 1-2p are probabilities of three mutually 
p 4 2 


1 
() p=q=5 


exclusive events, then 
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OBJECT VE Mary, 
‘ 5. > 1 Say 
{a) 110/2)"" 9 (2) ie, C5 (a) i<pss ) tec89 
a = a . 3.59 : Se a4 SPs 
9 [3] (b) 10/3 dere asa Glas alae 2SPs% 
} ; Rye Sean r 
28. A committee of five is to be chosen from a group of 9 () 6are2 i) NONE of these 
people. The Probability that a certain married couple will 


37, An unbiased die with faces Marked oars 
rolled four times. Out of four face Valticg * » ahd 
probability that the minimum face Value ig bai . 
and the maximum face value j = NOt Te 
(a) 16/81 (b) 1/81 (c) 80/8} 

38. Three numbers are chosen from 1 to 
that they are not consecutive js P babii 

144 143 42 u 
as (b ‘ 
) 145 145 9) 145 () NONE Of thee 

39. The probability that an event happens ino 
experiment is 0.4. Three independent tri 
ment are performed. The probability er}. 
happens at least once is ent 4 . 
(a) 0.936 (b) 0.784 (ce) 0.904 (€). none o¢ 

40. If A and B are two events such that p 
P(B) #1, then P (A/B) is equal to 
(a) 1—P(A/B) 

1—P(A B) 

P(B) P(B) 

41. A speaks truth in 60% cases and B speaks truth jn ae 
cases. The probability that they will Say the same thi * 
while describing single event is % 
(a) 0.56 (b) 0.54 (c) 0.38 

42. Let S be a set containing 1 elements, Tw 


of S are chosen at random, The prob 
is 


ne trial 
als of the I 


that the ev 


(A)ag ang 


{b) 1-P(Aypy 


) (a) 24) 


{d) 0.95 
© Subsets A and p 
ability that AUB=s 


2n af 


C,, 3 ] 
(a) — (b) ‘| (c) (d) none of these 
2nG: 


2? n 
43. Fifteen coupons are numbered 1, 2,3, « 15.Seven coupons 
are selected at random one ata time with replacement. The 
probability that the largest number appearing on selected 


coupon is 9, is 
9 BY ENG 
(a) i (b) [i5| (c) 5] (d) none of these 


44. If P(AMB)=5/ (ANB) = ; + P(A) =p, P(B)=2p, then 
the value of pis given by 


{a) 1/3 (b) 7/18 (c) 4/9 (d) 1/2 
45. If P(A B)=3/4 and P (A) =2/3, then P(A B) is equal 

to 

(a) 1/12 (b) 7/12 (c) 5/12 (d) 1/2 


46, The probability thatina random arrangement of the letters 
of the word ‘UNIVERSITY’, the two I's do not come 
together is 
(a) 4/5 (b) 1/5) 1/10 =~ (a) 9/10 

47. A letter is taken out at random from ‘ASSISTANT’ and 
another is taken out from ‘STATISTICS’. The probability 
that they are the same letters, is 


(b) 13/90 (c 

ere consecutive Piece (d) none of these 

. we robability that their sum is odd ce chosen at ran don 
_p integers are chosen at random fro, Ne of these 

fA vege The probability that their prodiiatis the first 29 

even, is 

meee 9 sh 


(d) 4/29 
at the same 


4/6 1/18 (c) 1/36 
4 oy Bare independent events and ae ae phere 
st A ‘Aand Care independent =0, then 
0 pand Care independent 
a} 0 A, Band Care independent 
Dees all of these. 


@ 


1 

“ Anordinary cube has four blank faces, one face m 

3 ed another marked 3. Then the probability of series 5 
“ind throws, is : 


eS) ‘es 5 
On oe 
4, The chance of an event happening is the square of the 


~ chance of a second event but the odds against the first are 
“the cube of the odds against the second. The chances of the 


“events are 

atbat Glos 
) pe ©) 46" 4 
" §, The probability that the 13th day of a randomly chosen 
month isa Friday, is 

7 1 

(b) 5 
are 20 cards. 10 of these cards have the letter ET 
ted on them and the other 10 have the letter ‘T” printed 
m. If three cards are picked up at random and kept 
in the same order, the probability of making word IIT is 
1 9, 
; Oz Os Or 

ins and a die are tossed. The probability that both 


heads and the die shows a3 or 6, is 
(b) 1/12 (c) 1/16 (d) none 


lled three times, the probability of getting a 


eel 
(c) q'5 (d) none of these 


a: 
(c) 84 (d) none of these 


of these 


‘number than the previous number each time is 
a) %5 
216 18 
from 1 to 100. The 
a randomly chosen card has 2 digit 5is 
() 400 (d) none of these 
aa tovether, then the Pro? 
SOE een Ener ave equal 8 
‘ine © suas) 90/216 
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z as of n Persons sit 
te MPers Sit-at 
= ASt two Specified indivic 


(a) zn 3 


e round table, then the odds 
uals sitting next to each other 


A and B stand Me n=3:2° (0) n-2:2. (d) 2in-2 
Arangement of ‘i * ring, with 10 other persons, If the 
ability that there ae sons is at random, then the prob- 
(a) 2/14 (b) ey ve 3 persons between A and B is 
Three letters, toe 


are placed in thee 
all the le ee 


(a) 1/6 
- The sum of two 
Probability th 
oe Sreatest product is 
a) 3/4 
Esa ae 1/2 (ec) 1/4 (d) none of these. 
probability that a man aged x will die in a year 
then the probability that out of m men Aj, Az... Aireach 
aged x, A, will die in a year and be first to die, is 


(a) 1-(1—p)" (b) (1=py" 
(a) a-py" 


. If the letters of the word ‘MISSISSIPPI’ are written down 
at random in a row, the probability that four S’s come 
consecutively is 


62, 


63. (c) 1/11 (d) none of these 


see which corresponds an envelope, 
yas ave Opesatrandom. The probability that 
ot placed in the right envelopes is 


(b) 5/6 (c) 1/3 (d) 2/3 


me Pee quantities is equal to 2n. The 
at their product is not less than 3/4 times 


65. 


©) + 1-a=py4} 


4 
(b) T¢5 (a) none of these 


If the letters of the word “MISSISSIPPI” are written down 
at random, in a row the probability that no two ‘S’ occur 
together is 


05 
(8) 365 
67. 


2. 7 6 

(a) 33 (b) 33 (c) 3; (a) none of these 

. If the letters of the word ‘REGULATIONS’ be arranged at 
random, the probability that there will be exactly 4 letters 
between R and Eis 


o) & 2 


(a) = (c) gg (a) none of these 
‘REGULATION’ be arranged at 


69. If the letters of the word 
random, the probability that there will be exactly 4 letters 
between R and E is 
(a) 1/10 (b) 1/9 (c) 1/5 (d) 1/2 


a white and b black balls. Two players A 
raw a ball from the bag, replacing the 
A begins the game. If the prob- 
ng (that is drawing a white ball) is twice 
bis equal to 


70. 


umbers @ and bare : 2 : 
: ha natural numbers: The probability that 4 Tae 


15 a7. 
(c) 97 (a) 99 


| : 


18.54 


72. Cards are drawn one by one without r 
pack of 52 cards. The probability 
the first ace is ; 

24a 
(°) 1456 © ge ©) 

73. If A and B are two independe 
(a) not independent 

(c) mutually exclusive 


74. A bag contains 4 tickets numbered 1, 2, 3, 4 and another 
bag contains 6 tickets numbered 2, 4, 6, 7,8, 9. One bag is 


chosen and a ticketis drawn. TI he probability that the ticket 
bears the number 4 is 


(a) 1/48 (b) 1/8 


eplacement from a 
that 10 cards will precede 


164 


451 
884 (d) none of thes 
nt events, then A and Bare 
(b) also independent 
{d) none of these. 


(c) 5/24 (d) none of these 
75. A six faced die is a biased one. It is thrice more likely to 
show an odd number than show an even number. It is 
thrown twice. The probability that the sum of the numbers 
in the two throws is even, is 
(a) 5/9 (b) 5/8 (c) 1/2 
76. A bag contains an assortment of blue and red balls. If two 
balls are drawn at random, the probability of drawing two 
red balls is five times the probability of drawing two blue 
balls. Furthermore, the probability of drawing one ball of 
each colouris six times the probability of drawing two blue 
balls. The number of red and blue balls in the bag is 
(a) 6,3 (b) 3,6 (c) 2,3 (da) none of these 
77. A single letter is selected at random from the word 
‘PROBABILITY’. The probability that it is a vowel is 
(a) 3/11 (b) 4/11 (c) 2/11 (d) none of these 
78. Three letters are written to different persons and addresses 
to three envelopes are also written. Without looking at the 
addresses, the probability that the letters go into right 
envelopes is 
(a) 1/27 (b) 1/6 (c) 1/9 (d) none of these 


79. Acoinis tossed three times. The probability of getting head 
and tail alternately is 
(a) 1/8 (b) 1/2 (c) 1/4 (d) none of these. 
80. A bag contains 50 tickets numbered 1, 2,3). 50 of which 
five are drawn at random and arranged in ascending order 
of magnitude (x; <X <3 <X4<.;). The probability that 


(d) none of these 


X3 = 30, is a 
29, 20 
(a) *C, (b ee (c) XE (d) none of these 
(ex Nc 5 


i d 
i is selected at random from 100 tickets numbere 
0 Hie 99, Suppose A and Bare the sum and product 
of ‘the digit found on the ticket. Then P (A =7/B=0) is 
nan (b) 2/19 (c) 1/50 (d) none of these 
ili ill die within a year are p 
bability that A and B will die wit 
ie cd ee then the probability that only one of 
them will be alive at the end of the year is 
(a) p+q (b) p+4-2pq 
(c) p+q-P9 (d) p+9+Pq 
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OBJECTIVE MATHEMATICg | 
83. Four Positive integers are taken at random and ar : 
plied together. Then the probability that the prodiy Malte 
in an odd digit other than 5, is ‘tte ds, 


(a) 609/625. (b) 16/625) 2/5 (A) 3/e08 
84. Twocardsare drawn froma wellshuffled deck of 52¢ i : 
~& Carde” 


The probability thatone is red card and the other 
is 

(a) 4/51 (b) 16/221 () 50/663 (a) None of th 
85. The probability that the roots of the e 


isaque or 


\ 
Che 
St: 


> 1 it quati : 
XO $Y 4+ 5 +53 0 are real where n € N such that nS5, 
(a) 1/5 (b) 2/5 (c) 3/5 (dj 4/5) 


86. A matrix is chosen at random from the set of all 249 
matrices with elements 0 and 1 only. The probability a 
the value of the determinant of the matrix chosen is pot 
tive, is 
(a) 1/2 (b) 3/16 (c) 11/16 (a) 13/ 6 

87. If p is chosen at random in the interval 0 < PS5, the prob. 
ability that the roots of the equation x2 + px+ f + ; =O ane 
real, is 1 
(a) 1/5 (b) 2/5 (c) 3/5 (d) 4/57 

88. Dialing a telephone number anold man forgets the last 
digits remembering only that these are different dialled 
random. The probability that the number is dialled con: 
rectly, is q 
(a) 1/45 (b) 190 (c) 1/100 (d) none of t ese 

89. Three squares of a chess board are chosen at random, the 
probability that two are of one colour and one of another 
i \ 
is } 
(a) 16/21 (b) 8/21 (c) 32/12 (d) noneof these. 

90. Ifm integers taken at random are multiplied together, en 
the probability that the last digit of the productis 1,3,7 or 


Dh 
0 


9, is 
or qn _ on ar | e 
(a) 5” (b) - Bit Sa AG) Bi (d) none of t i 
91, In Q. 90, the probability that the last digit is 2, 4, 60r8,i . 
8" g" Be ou at -2" . 
(a) 5 (b) - ra (c) — = (a) none of 


92. The probability that a teacher will give an unannounced) 
test during any class meeting is 1/5. Ifa student is absent 
twice, then the probability that the student will miss atleast” 
one test, is 
(a) 4/5 (b) 2/5 (c) 7/5 (d) ee 

93. Fifteen coupons are numbered 1, 2, ..., 15 respectivel 
Seven coupons are selected at random one at a we Ke i 
replacement. The probability that the largest num 
pearing on a selected coon is 9, is ; 

. 8 3 of these 
@) {55 @) [2 ) © {|  @) none 

94. Five coins whose faces are marked 2, 3 are thrown. 

probability of obtaining a total of 12, is 


(a) 5/32 (b) 11/16 ~— (ce) 5/16 (d) 10/16 


1 1 
If 5 (ll + 5p), 


9 statement 1: 3 (1 + 2p), 


1 
3 (~p) and 
1 a- 3p) are probabilities of four mutually exclusive 


events, then p can take infinite number of Values 
statement-2: If A, B, Cand D are four mutually 


nts, then exclusive 
iv D 
P(A), P (B), P(C), P(D) = 0 
and p(A)+P (B)+P(C)+P(D) < 1 
(a) 1 fs (c) 3 (a) 4 


ent-1; A natural number is chose 

Pe probability that the sum of the digits of = ek 
93, is 0. 
Statement—2: A number is divisible by 31 iffsum ofits digits 
is divisible by 31. 
@) 1 (b) 2 (c) 3 (d) 4 

g7, Let me N and suppose three numbers are chosen at ran- 
dom from the numbers 1, 2, 3, ..., m. 


Statement: If m=2n for some ne N, then the chosen 


ie 


numbers are in A.P. with probability 5 a A 


bell 
a 


vita 


) 
Statement—2: If m = 2n + 1, then the chosen numbers are in 
AP. with probability Foam 


Oe 
SECTION - 1 18.55 


ASSERATION REASON TYPEM 


Statement—1: Probability thatA mB = Ais (3/4)". 
ain Probability that AUB = Pis(1/2)". 
a 


Aa ee (b) 2 (c) 3 
. and B be two events such that P {A} >0. 
Statement—1: If P (A) +P (B) > 1, then 
P(B/A)>1-—P (B)/P (A) 
Statement-2: If P (A/B) = P (A), then P (A) > P(A/B). 
(a) 1 (b) 2 (c) 3 (d) 4 
100. Let A, Band C be three events associated to a random 
experiment. 
Statement—1: lf A BGC, then P (C)2 P(A) + P(B)=1. 
Statement-2: If P (A 4B) (BAC) U(COA)} 
<min(P (AUB), P (BUC), P (CU A)| 
(a) 1 (b) 2 (c) 3 (d) 4 
101. From an urn containing a white and b black balls k (< , ) 
balls are drawn and laid aside, their colour is un noticed. 
Then another ball, that is (kK + 1)" ball, is drawn 


(d) 4 


Statement—1; Probability that (K + 1)!" ball drawn is white 
woe 
Pfs: 


Statement-2; Probability that (k + 1)" ball drawn is black 


1 
ing! =) ®2 ©3 (a) 4 fA 
Gbinds| 9. Aset P contains n elements. Two subsets A and B of P are (a) 1 (b) 2 (c) 3 (a) 4 
emi) chosen independently. 
. Answers 
t 57. (b) 58. (b) 59. (c) 60. (d) 61. (b) 62. (a) 63. (b) 
: (a) 2. 3. 4. (d) 5. (c) 6. (b) 7 (a) 
‘ s 9 . 10. a 11. (c) 12. (c) 13. (c) 14. (b) 64. (b) 65. (c) 66. (b) 67. (b) 68. (a) 69. (b) 70. (c) 
15. (d) 16. (d) 17. (c) 18. (c) 19. (b) 20. (b) 21. (a) 71. (d) 72. (b) 73. (b) 74. © i © i. © is o 
: \ (a) 26. (b) 27. (a) 28. (c) 78. (b) 79. (c) 80. (c) 81. ne 
= m zB Me cme 5 os os 33. 3 34. (d) 35. (d) 85. (d) 86. (b) 87. (c) 88. (b) 89 (a) 90. (a) 91. (©) 
%, (d) a7. (a) 38, (a) 39. (b) 40. (a) 41. (b) 42. (») 92. (d) 93. (c) 94. (c) 95. (a) 96. (c) 97. (b) 98. (c) 
a 43, . 46. (a) 47. (c) 48. (b) 49 (©) 99. (c) 100. (b) 101. (b) 
a? (d) 44. (b) 45. (c) 46. a 
4 50. (c) 51. (d) 52. (b) 53. (d) 54. (a) 55. (c) °°. 
CHAPTER TEST 


Each of the following questions has four choices (a), (b), 


1. Four tickets marked 00, 01, 10, 11, respectively af ane 
ina bag. A ticket is drawn at random ve sae ng 
replaced each time. The probability that the 

numbers on tickets thus drawn is 23, 1s er 

(a) 25/256 (b) 100/ 
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(c) and (d) out of which only one is correct. Mark the correct choice. 


(c) 231/256 (d) none of these 
2. Two persons each makes a single throw witha pair of dice. 
The probability that the throws are unequal is given by 


(a) 1/6° (b) 73/6° (c) 51/6* (a) none of these 


18.56 
50 times. The 
3. A and B toss a fair coin each slenuliencous) é ae same 
probability that both of them will not get tail < 
toss is 5 


50 
z 2)" 1) 3] 
(a) (j] (b) [ | (c) (3) e 
4. A bag contains (2 1 + 1) coins. It is known me n et he 
coins have a head on both sides, whereas the shoes m the 
n+ 1 coins are fair. A coin is picked up at pncom Aine 
bag and tossed. If the probability that the toss results 
head is 31/42, then nis equal to (d) 13 
(a) 10 (b) 11 C2 via 
bie ete ee . , 6, 7, 8, 9 are writter 
5. Seven digits from the digits 1, 2, 3, 4, 5, 6, fA 
ina aves order. The probability that this seven digit 
number is divisible by 9 is 
(a) 2/9 (b) 1/5 (c) 1/3 (a) 1/ 4 
6. Three dice are thrown. The probability that the sum of the 
numbers appearing is 15, is : 
(a) 1/216 (b) 1/72 (c) 5/108 ~— (d):1/18 
7. Probability thata student will succeed in LT. entrance bax 
is 0.2 and that he will succeed in Roorkee entrance test is 
0.5. If the probability that he will be successful at both the 
Places is 0.3, then the probability that he does not succeed 
at both the places is 
(a) 0.4 (b) 0.3 (c) 0.2 (d) 0.6 
8. A speaks truth 4 out of 5 times. A die is tossed. He reports 
that there is a six. The probability that actually there was a 
six, is 
(a) 4/9 (b) 5/9 (ce) 3/10 (d) none of these 
9. In an entrance test there are multiple choice questions. 
There are four possible answers to each question, of which 
one is correct. The Probability that a student knows the 
answer to a question is 90%. If he ets the correct answer 
toa question, then the probability that he was Suessing, is 
(a) 37/40 (b) 1/37 (c) 36/37 (d) 1/9 
10. A letter is known to have come either from London or 
Clifton; on the Postmark only the two consecutive letters 
ON are legible. The Probability that it came from London 


is 
(a) 5/17 (b) 12/17 (e) 17/30 (d) 3/5 
11. An urn contains 6 white and 4 black balls. A fair die is 
rolled and that number of balls are chosen from the urn, 
The probability that the balls selected are White is 
(b) 1/6 
12. An ur contains five balls. Two balls are drawn and are 
found to be white. The Probability that all the balls are 


If the first 13 cards which are examined are all rec 
Probability that the missing cards is black, is. 


‘ 2 1 ’ “yy 
oe © 


luation version of novaPDF w 


rnhace icense 7 gener 
ense 1 g 


ro) BJ Ec TiVe Mar, 


F ie is tossed and the res Dec: S) 
4. A biased die is : ~*P&ctive 
es seis faces to turn up are PObata 4 
Face , 2 3 ‘4 
Re O1 0.24 (49 


ae 4 
Probability : O1g 5 


Le eee neue hentia pn 
face 2 or face 4, is abil yy My 
fe 'b) 0.42 ; hes 


: a bag there are three tickets NUumbere, (dj 
ab Paced random and put back, ana ee age 
times. The probability that thesum Of the ras Is don, i 
is er Mery 
16. Two friends A and B have equal Number wo 
There are three cinema tickets Which are to be eh. | 9 

among the daughters of A and B. The pr obabii’ sy 
the tickets go to daughters of 4 is 1/29, The ty tha 9 
daughters each of them have is x 

(a) 4 (b) 5 (c) 6 

17. A bag contains n white and n black balls, Paj P 
drawn without replacement until the bag ig em 
probability that each Pair consists Of one White any 
black ball is 1M oy 
Ot on 
Ose a) 
2n , 2 ni (d) 

18. A bag contains 10 white and 3 black balls, Balls 
one-by-one without replacement till all the blackien. 
drawn. The probabili ty that the procedy re of drawinghar 

will come to an end at the Seventh draw js 


10S bp) 25 181 | 
19. If Ay, Ay,..., A, are n independent Events such tha | 


sere 
P(A) = i+] 12 1-2,..n. The Probability that noneoft | 
n events occurs, is 


ret (Bb) ey | 
(a) n+1 (b) n+] (<) (n+1) (n+ 2) (4) mone ofthe 
20. Three of the six vertices of a regular hexagon are chosena 
random. The Probability that the triangle with these thn 
vertices is equilateral equals 
(a) 1/2 (b) 1/5 (c) 1/10 
21, Let0<P(A)<1,0<P(By<] and 
P(AUB) = P(A) + P (B) ~ P(A) P(B), Then, 
(a) P(B/A)=p (B)- P (A) 
(b) P(Acy BY) = P(A) + P(B’) 
(c) P(A UB) =p (A‘) P(BS 
(d) P(A/p) = P(B) te 
22. The Probability that a number selected atrandom ot 
set ofnumbers 1, 2,3, 4,...., 100 is a cube, is 
1 


(a) — 2 3 
@) 5 0) (C) 55 


23. For any two inde aa 
igp inY, WO. independent eve 
} P KE) u EA (E,) an (E,)} is 


(d) 1/2) 


BY 2U4 C2172 (a) ne 

Bare twoevents than the valy none 
nat random from all the dete 
ies Oor L only is positive orn 


oe Of these 

e ort & detery . 

tminants of Stes 

wa egative respectively 

a Pat ® (b) P(A) <P (py 

, probability that a man will live 19 

1 es i ¢ probability that his wife will venoms 

+73. Then the probability that neither will bes 


ars is 1/4 
re years is 


alive in 10 
years, > 
‘ 5/12 (b) 1/2 (c) 7/12 (d) 11/12 
4 The P robability that at least one of the events A and B 


urs is 0.7 and they occur simultane 
ability 0.2. Then, P (A) + P (B) = 
{a) 18 (b) 0.6 {c) 11 (d) 14 
analternately tosses a coin and t eee es ah 
oh the coin. The probability that ee oe 
coin before he gets a 5 or 6 in the dice is ss 
(a) 3/4 Byias2 (c) 1/3 (d) none of these 
Aand Bare two independent events. The probability that 
poth A and B occur is 1/6 and the probability that Sher 
of them occurs is 1/3. Then, 
(a) P(A) =1/2, P(B) = 1/3 (b) P(A) =1/2, P(B)=1/6 
(c) P(A)= 1/3, P(B)=1/6 (d) none of these 

79, A,B, Care any three events. If P (S) denotes the probability 
of Shappening, then P (A 0 (BU C)) = 
(a) p(A)+P (B) +P (C)-P(ANB)-P(AnC) 

(b) P(A) +P (B) + P (C)— P (B) P(C) 
(c) P(ANB)+P(ANC)-P(ANBAC) 
(d) P(A) +P (B) + P(C) 

30, Ina class of 125 students 70 passed in Mathematics, 55 in 
Statistics and 30 in both. The probability that a student 
selected at random from the class, has passed in only one 
subject is 
(a) 13/25 

31. A box contains 10 mang; 
mangoes are taken out togethe 
be good, the probability that th 
(a) 1/3 (b) 8/15 

32. A lot consists of 12 good pencils, 6 with minor defects and 
2 with major defects. A pencil is choosen at random. The 
probability that this pencil is not defective 1s 
(a) 3/5 (b) 3/10 (c) 4/5 (d) 1/2 

33. 3 mangoes and 3 apples are in a box. If2 fruits are poe 

at random, the probability that one is a mango and the 
other is an apple is 

; (a) 3/5 (b) 5/6 (c) 1/36 ee 

HU. There are 3 bags which are known to conta 2 as 
3black, 4 white and 1 black and 3 white and 7 blac bal 
tespectively. A ball is drawn at random from one o Ay 
bags and found to be ablack ball. Then the probably 
aes drawn from the bag containing the most blac 


‘ously with prob- 


(b) 3/25 (c) 17/25 (d) 8/25 
oes out of which 4 are rotten. 2 
r. If one of them is found to 
e other is also good is 

(c) 5/13 (d) 2/3 


(d) none of these 


An evaluation version of novaPDF was used to create this PDF file. 
Purchase a license to generate PDF files without this notice. 


(a) 7/15 
Among the wo. (c) 3/4 (d) none of these 


and among eee in a factory only 30% receive bonus 
Probability ihata a ing bonus only 20% are skilled. The 
is receiving bo andomly selected worker is skilled and 


Bane NUS is 
a (b) 0.02 (c) 0.06 (a) 0,015 


36. Iftwo eve 
is two events A and B are such that P(A‘) =0.3,.P (B) = 0.4, 
AG Ae B*)=0.5, then P(B/A UB) = 
37. Anal : (b) 0.25 (c) 030 (a) 0.35 
almirah stores 5 black and 4 white socks well mixed: A 


Re Pulls Out 2 socks at random, The probability that 2 are of 
Same colour is 5 


(a) 4/9 (b) 5/8 ©) 5/9 (a) 7/12 
38. ere are 4 white and 4 black balls in a bag and 3 balls are 
rawn at random. If balls of same colour are identical, the 
probability that none of them is black, is 
(a) 1/4 (b) 1/14 (c) 1/2 (d) none of these 
39. Cards are drawn one-by-one at random from a well shuf- 
fled pack of 52 playing cards untill 2 aces are obtained from 
the first time. The probability that 18 draws are required 
for this, is 
(a) 3/34 (b) 17/455 
(c) 561/15925 (d) none of these 
40. Five different objects Ay ,A,,A,,A4, Ag are distributed 
randomly in 5 places marked 1, 2,3,4,5. One arrangement 
is picked at random. The probability that in the selected 
arrangement, none of the object occupies the place cor- 
responding to its number, is 
(a) 119/120 (b) 1/15 
(c) 11/30 (d) none of these 


41. A father has 3 children with at least one boy. The prob- 
ability that he has 2 boys and one girl is 
(a) 1/4 (b) 1/3 (c) 2/3 (d) none of these 


42. Outof13applicants fora job, there are5 women and 8 men. 
It is desired to select 2 persons for the job. The probability 
that at least one of the selected persons will be a woman is 


(a) 25/39 (b) 14/39 (c) 5/13 (d) 10/13 
43. A box contains 100 tickets numbered 1, 2, ..., 100. Two 
tickets are choosen at random. It is given that the maxi- 
mum number on the two choosen tickets is not more than 
10. The probability that the minimum number is 5 is 
(a) 13/15 (b) 1/330 (c) 1/3 (d) 1/9 
44. A wire of length | is cut into three pieces, What is the 
probability that the three pieces forma triangle ? 
(a) 1/2 (b) 1/4 (c) 2/3 (d) none of these 
45. If, x€ {0,5}, then what is the probability that 
-3x+220 
(a) 4/5 
46. Ifae [- 
function y = 167 +8 (a +5)x-7a-—Sisstr 
x-axis is 


(a) 1/2 


35. fb) 5/19 


(b) 1/5 (c) 2/5 (a) none of these 


20, 0], then the probability that the graph of the 
ictly above the 


(b) 1/17 (c) 17/20 (d) none of these 


18.58 


47. The probability that A can solve a problem is 2/3 and Bcan 
solve it is 3/4. If both attempt the problem, what is the 
probability that the problem gets solved ? 
(a) 11/12 (b) 7/12 (c) 5/12 

48. A bag contains (2 1 +1) coins. It is known that n of these 
coins have a head on both sides, whereas the remain- 
ing (#1 + 1) coins are fair. A coin is picked up at random 
from the bag and tossed. If the probability that the toss 
results in a head is 31/42, then n = 
(a) 10 (b) 11 (c) 12 (d) 13 

. Five boys and three girls are seated at random in a row. 

_ The probability that no boy sits between two girls is 

~ (a) 1/56 (b) 1/8 (c) 3/28 (d) none ofthese 


‘ 1 
. A and B are two independent events such that P(A) = 5 


(d) 9/12 


— 


P(AUB) = 7. Then, PB) = 
(a) 3/8 (b) 2/7 (c) 7/9 (d) none of these 
51. A and B are two independent events such that their prob- 


abilities are oe and = respectively. The probability of 


10 5 
exactly one of the events happening is 
(a) 23/50 (b) 1/2 (ec) 31/50 (d) none of these 


52. There are 7 seats in a row. Three persons take seats at 
random. The probability that the middle seat is always 
occupied and no two persons are consecutive is 
(a) 9/70 (b) 9/35 = (c) 4/35 (d) none of these 

3. 10 different books and 2 different pens are given to 3 boys 
so that each gets equal number of things. The probability 
that the some boy does not receive both the pens is 

(a) 5/11 (b) 7/11 (c) 2/3 (d) 6/11 

. 4five-rupee coins, 3 two-rupee coins and 2 one-rupee coins 
are stacked together in a column at random. The prob- 
ability that the coins of the same denominator are consecu- 
tive is 


(a) 2. (a) 3. (a) 4. (a) 5. (ad) 6 (©) 7. (Ad) 
a) 9. (b) 10. (b) 11. (a) 12. (d) 13. (b) 14. (c) 
2) 16. (d) 17. (b) 18. (b) 19. (b) 20. () 21. (0) 
) 23. (a) 24. (d) 25. (b) 26. (c) 27. (a) 28. 
) 30, (a) 31. (c) 32. (a) 33. (a) 34. (a) 35. (c) 


ns of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics". 
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55. 


56. Aand B appeared 


57. 


59. 


60. 


Answers 


36. 
43, 
50. 
57. (a) 58. 


. Fork =1, 2,3 the box B, contains k red balls and k + 1 white 


OBJECTIVE MATHEMATICg 
(a) 13/9! ©) 1/210" (©) 1/95 (A) none of thes, 
Two cards are drawn at random from a pack of 52 card 
The probability of getting at least a spade and an Ace is 3 
(a) 1/34 (b) 8/221 (c) 1/26 (a) 275) 
for an interview for two Posts. 7 
probability of A’s selection is 1/3.and that of B’s selectig 
is 2/5. The probability that only one of them is selecteg 


Ss 

(a) 7/15 (b) 8/15 (c) 2/15 Gene 
Let 5 be the sample space associated with the random 
experimentof throwing simultaneously two unbiased dine 
with six faced (numbered 1 to 6) anq let 
E, = {(a, 6) € S: ab =k) fork2 1. lf p, =P (E,) fork> 1, then 
correct among the following is 

(b) P35 <P6< Pr < Py 


(d) pag < Puy Pe< Ps 


(a) P; <Ps0 < Pa <P 
(c) Py <Pir = Pa < Po 
balls, Let P (By) = 5” (82) = ganat 3) = 6: A boxis 


selected at random and a ball is drawn from it. Ifa red ball 
is drawn, then the probability that it has come from By, is 


(a) 58 (©) 39 (©) 43 (a) 5 
Four numbers are chosen at random from (1, 2,3, ..,, 40}, 
The probability that they are not consecutive is 

ot i 2469 \ 7965 
(@) 5470 (>) 7960 © © 5470 (4) 7566 


Anumber is chosen atrandom from {1, 2, 3, ..., 1000}. The 
probability that n is a number which leaves a remainder 1 
when divided by 7, is 


71 143 72 
© 9 =) 1000) yp) 


(a) 39. (c) 40. (c) 41. (b) 42. (a) 
(a) 46. (d) 47. (a) 48. (a) 49. (o) 
(c) 53. (a) 54. (b) 55. (c) 56. (a) 
(c) 60. (b) 


(b) 37. 
(d) 44. 
(a) 51. 


(a) 38. 
(b) 45. 
(a) 52. 
(b) 59, 


a | 
White “git 


M VARIABLE AND ITS PROBABILITy 
RIBUTION 

Let $ be the sample space associated with a give 
ne Then, @ real walued function X which GH is 
Oe we § to a unique © eal number X (w) is called a faites 


fA 
* pst 


is, a random variable is a real valued function having 


A box p qr : 
_ is ines the sample space associa ted with a random experiment 
mB ball wi random variable associated with a given random ex- 

2+ ig amt associates every event to a unique real number as 

) 2 Fssed below: 


vopsidet random experiment of tossing three coins. The 
comple space of eight possible outcomes of this experiment is 


Fate 40) 
given DY 
7965 ¢< (HHH, HHT, HTH, THH, HTT, THT, TTH, TTT} 
7969 taxbeareal valued function on S, defined by 
ap The X(w) = Number of heads in we S. 
oo Then, Xisa random variable such that : 


X (HHH) =3, X (HHT) = 2, X (HTH) = 2, X (THH) = 2 
X(HTT) = 1, X (THT) = 1, X(TTH) = Land X(TTT)=0. 
Also, if denotes the event "Getting two heads’, then 
w = (HTH, THH, HHT) 


and, X(w) = 2 

Similarly, Xassociates every othe 

real number. For the random variable X, we have range 

(X)=(0,1,2,3] and we say that X is a random variable such 

that itassumes values 0, 1, 2, 3. This random variable can also 
| be described as the number of heads in a single throw of three 

coins, 

Now, consider the random experim 
biased die, Let Y be a real valued func 
sample space $ = {1, 2,3, 4, 5, 6) associate 
experiment, defined by 

1, if the outcome is an 

1, if the outcome is an 


Clearly, Y is a random variable such that: 
)=- 1, Y(A= 1,Y¥6)=-1 


rcompound event toa unique 


ent of throwing an un 
tion defined on the 
d with the random 


even number 


Y(w) = odd number 


Y(1) = =1,Y (2) ~ 1,Y@6 
and, Y (6) = 1, 
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(qa) 4) DISCRE 
’ TE PROBABILITY DISTRIBUTIONS 


Here, range 
vaciabie ee ae = {= 1,1). Therefore, we say that Y is a random 
ch that it assumes values — 1 and 1, 


Finall i 
y, consid i 
E era random experiment of tossing three coins. 


Let X be a re. : 
$= (HHH, ferelbeeh function defined on the sample’space 
, , HTH, THH, HTT, TTH, THT, TTT) such that 
X (w) = Number of tails in we S. 
Then, X is a random variable such that 
X (HHH) = 0, X (HHT) = 1, X(HTH) = 1, X (THH) = 1, 
X (HTT) = 2, X (THT) =2, X (ITH) =2 and X (TTT) =3. 
Clearly, range of X is (0, 1,2, 3) 
1.1 PROBABILITY DISTRIBUTION 
Consider a random experiment in which three coins are tossed 
simultaneously (or a coin is tossed three times). Let X be a 


random variable defined on the sample space 
$ = (HHH, HTH, THH, HHT, THT, TTH, HTT, TTT) such that 


X (w) = Number of heads in we S. 
Clearly, X assumes value 0, 1, 2, 3. 


Now, 
1 


P(X = 0) = Probability of getting no head =P (TTT) = 3 
P(X = 1) = Probability of getting one head 

= P(HTT or THT or TTH) = 3 
P(X = 2) = Probability of getting two heads 

= P(HHT or THH or HTH) = 3 


and, 
P(X = 3) = Probability of getting 3 heads 
= P(HHH) = ; 
These values of X and the corresponding probabilities can be 
exhibited as under : 
X: 0 1 2 3 
1 3 3 1 
Bip 3 8 8 


Thus tabular representation of the values of a random variable 
X and the corresponding probabilities is known as its prob- 


ability distribution. 


oo ~stfon ht 
. -tions, Eacht ques 
ee NRE tains multiple choice question's Resse ss 
This exercise contains jstribu 


following probability d 


1. A random variable has the 


tion. 4 p ; 5 6, z 
p S) ; a 2p ap Yr 2p 7p = 
The value of p, is Pye 
a sy (d) none of gs =e 
2. 1f X isa random-variable with distribution given below: 
x: 0 1 2 3 
P(X=x): k 3k 3k k 


The value of k and its variance are 

(a) 1/8, 22/27 (b) 1/8, 23/27 

(c) 1/8, 24/27 (a) 1/8,3/4 fee 
3. If in a distribution each x is replaced by Sean ie 

value of f (x), then the probability of getting f (x)) 

probability of getting x; 15 Pj, is 

(a) P; 


weft 
ost] 


4. Aman takes a step forward with probability 0.4 and Se 
ward with probability 0.6. The probability that at the en 
of eleven steps he is one step away from the starting point 


(b) fp) 


(d) none of these 


is 
ty 5 
(a) “c, (0.24)° (b) Mc, 0.4) (0.6) 


(c) Ucy (0.6)° (0.4)° (a) none of these 


5. The probability that a man can hit a target is 3/4. He tries 
5 times. The probability that he will hit the target at least 
three times is 


(a) 291/364 
(c) 471/502 


6. Six ordinary dice are rolled. The probability that at least 
half of them will show at least 3 is 


(b) 371/464 
(d) 459/512 


Oy 24 
(a) 41x 36 (b) 36 
4 
(c) 20x = (d) none of these 


7. Two persons each make a single throw with a pair of dice. 
The probability that the throws are unequal is given by: 


1 73 
(a) 6 (b) @ 
51 
(c) — (d) none of these 
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as 4 choice> (a), (0), (che 
as 


16 


- 


and p. If 4 (P(X = 4)) = P (X =2), thenP= 
(a) 1/2 (c) 1/6 


(b) 1/4 


If X follows a binomial distribution with p20 


—<—<—<—= JEG 
P 
scr 
gd (d) for its answer, on ofan o ye 
w Nich A 4% saat or 
g. If the range of a pies Variable xX j, 0} Oy ae 13 
(k+1) Re “Al, a 
P(X=K)= |e | fork20,theng. °34 o 25 
sor 
> 4 cev® 
£ (b) (cy 8 18: -. on 
(a) 3 4 ) 27 mam? 
9, Inan experiment the success is twice th ‘a & ‘ 
experiment is repeated 6 times, the Probar of fur r a) : 
4 times favourable is bility a . 
192 he 
1ft 
(a) 729 (b) 729 (c) - an 17; ard ¢ 
10. The probability thata candidate secures oh (a) i 
ing through “EAMCET" is 1/10.7 cangja thy, The 
at random from a centre. The Probability , San 20. prot 
will get seats is ? hates valu 
a) 15 (0.1) (0.9)° 
(a) 15(¢ y B (b) 20 OP (hos (a) 
(c) 21 (0.1)° (0.9) (4) 3OrR 4. 
, the era as ay In ¢ 
41. Six coins are tossed simultaneously, or 1 
getting at least 4 heads is The Prt the 
(a) 11/64 (b) 11/32 (c) 15/44 
ths ¢ 
42. Fifteen coupons are numbered 1, 2,3 We ( 
Be ‘ selected : Ley > Fish 22. Th 
Seven coupons are selected at random one ats S 
replacement. The probability that the largest Blan, R 
pearing on a selected coupon is 9 is Bin! | 
(a 
& ve 
9 (sy 
‘ oo] 93. If 
3} 8 
(c) a (d) none of thes (: 
13. Two players toss 4 coins each. The probability &: 24. f 
both obtain the same number ofheadsis “ 
c 
(a) 5/256 (b) 1/16 
(c) 35/128 (d) none of thes 
14. A box contains 24 identical balls of which 12 atewias 95 
12 black. The balls are drawn at random from thet: 
at a time with replacement. The probability thai 
ball is drawn for the 4th time on 7th draw is 
(a) 5/64 (b) 27/32 (ce) 5/32 (Gs 
15. Two dice are tossed 6 times. Then the probability 
show an exactly four of the tosses is 
225 116 2% 
ae b) <a 
) 8442 ) 0003 
(c) 125 _ (a) none of te 
15552 


le 


The number of times a die must 
17: Jeast once with probability exe 
(@) 8 (b) 19 

(c) 25 (d) none of these 
seven chits are numbered 1 to 7. Four chits are 
by one with replacement. The Probabilit “th drawn one 
number appearing On any selected chit js 5 jc at the least 


y 
Si 
ay 


6y 
(>) 7] () 2X4x3 (ay (3 
72 : i] 
ifthe mean of a binomial distributic 
ard deviation lies in the interval Biven below- 
{a) 10,5) 6) @5] — (c) [0, 25) 
. The value of C for which P (X= Kym? Gan enrc 
robability function of a random Variable tk nar! the 


be tossed 
PSG to . 
eeding 0.9 is Obtain a 6at 


at least 


18. 


19. 


Nis 25, then its stand- 


{d) (0, 25] 


value 0, 1, 2, 3, 4 is takes 
1 at Srl 
(a) 39 ©) 56 ) 5 (a) iL 


21. In order to get at least once a head with probability 20.9 
the number of times a coin needs to be tossed ag SAB 


(a) 3 (b) 4 
() 5 (d) none of these 
22, The probability that a man will hit a target in shooting 
practice is 0.3. If he shoots 10 times, the probability thathe 
hits the target is 
(a) 1 (b) 1-(0.7)"° 
() (0.7) (d) (0.3)! 
23. If A and B each toss three coins. The probability that both 
get the same number of heads, is 


(d) nonect iy (a) 1/9 (b) 3/16 —(c) 5/16 (a) 3/8 
24. A box contains 100 bulbs out of which 10 are defective. A 
each, The probit sample of 5 bulbs is drawn. The probability that none is 
nber of heads is defective, is 
(b) 1/6 1 1 9 9 
(mei i (b) [ (0) fc (a) 2 


asf whic i 25. A box contains tickets numbered 1 to 20. 3 tickets are 
alba sit drawn from the box with replacement. The probability that 
the largest number on the tickets is 7 is 


(d) none of these 


26. A fair coin is tossed a fixed number of times. If the prey: 
ability of getting 4 heads equals the probability of getting 
7 heads, then the probability of getting 2 heads is 


3 
(a) Se (b) 4096 


(d) none of these 


27. A COIN is tossed x 


UP an odd num itimes. The probability that head will turn 


ber of times, is 


i 
{a) n+] = 
2 (b) 2s () n=1 


anaes | 
2n () >) 


Qn 
The probability that an 
di, is 


28. Tw i 
awe SOINS are tossed five times 
Odd number of heads are obtaine 


1 
a 3 
(a) () {b) 5 {c) 2 (d) none of these 


29. A six faced die is so bi 
an even number as 
thrown twice the pr 
thrown is even, is 

- {a) 4/9 (b) 5/9 (c) 1/9 (d) none of these 

- An unbiased coin is tossed 1 times, If the probability that 


head occurs 6 times is equal to the probability that head 
occurs § times, then n= 


{a) 7 (b) 14 (c) 16 {d) 19 


31. An unbiased coin is tossed n times. Let X denote the 
number of times head occurs. If P(X =4), P(X =5) and 
P(X=6) are in AP, then the value of n can be 


(a) 7,14 (b) 10,14 
(c) 12,7 (d) none of these 
32. An unbiased coin is tossed a fixed number of times. If the 
probability of getting 4 heads equals the probability of 
getting 7 heads, then the probability of getting 2 heads is 
(a) 55/2048 (b) 1/1024 
(c) 3/4096 (d) none of these 
33. A carton contains 20 bulbs, 5 of which are defective. The 
probability that, ifa sample of 3 bulbs is chosen at random 
from the carton, 2 will be defective, is 
(a) 1/16 (b) 3/64 (c) 9/64 ({d) 2/3 
34. In a precision bombing attack there is a 50% chance that 
any one bomb will strike the target. Two direct hits are 
required to destroy the target completely. The minimum 
number of bombs which should be dropped to give a 99% 
chance or better of completely destroying the target is 
(a) 10 (b) 11 
{c) 12 (d) none of these 
35. The probability of a man hitting a target is 1/4. If he fires 
n times such that the probability of his hitting the target at 
least once is greater than 2/3, then the value of 1 is 
(a) 3 (b) 4 
(c) 5 (d) none of these 
36. If the mean and S.D. of a binomial distribution are 20 and 
4 respectively, then the number of trials is 
(a) 50 (b) 25 {c) 100 (d) 80 
37. The probability of India winning a test match against West 
Indies is 1/2. Assuming, independence from match to 
match the probability that in a 5 match series India’s 
second win occurs at the third test is 


ased that itis twice as likely to show 
an odd number when thrown. If it is 
obability that the sum of two numbers 


‘ i, 
— SS 
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OBJECTIVE MAT HE 


19.16 F | 
(a) 1/8 () 1/4) 1/2 (d) 2/3 X=x: 0 1 aioe aS Neg 


38. The mean and standard deviation of a binomial variate X p(X=x): 94 0.3 01 01 


. sch 01 
are 4 and 8 respectively. Then, P (X21) i Tipumiance Obis 
(a) 1-(f) (b) 1-[7) (a) 1.76 (b) 2.45 (c) 3.2 (a) 4 
iS 
16 16 (EAM 
2 1 : ; ; , ; 
|= d) 1-|= 40. For a binomial variate X with n=6, if ppy_ 27) 
o (3) oe 3 variance is (X= 4), then ig 
39. The probability distribution of a random variable X is (a) 8/9 (b) 1/4 (c) 9/8 
given by (d) 
Answers 
1. (a) 2(d) 3. (a) 4) 5& @) 6@ 70 Pe (ON PSN) Bid ZO) 288) 27) on 
8. (b) 9. (d) 10. (c) 11. (b) 12. (d) 33. (c) 14. (a) 29. (b) 30. (b) 31. (a) 32. (a) 33. (c) 34. (@ 45 0) 


15. (c) 16. (d) 17. (a) 18. (a) 19. (a) 20. (a) 21. (b) 36. (b) 37. (b) 38. (b) 39. (a) 40 . (c) 
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§ 1 pISTANCE BETWEEN TWO POINTS 
; ‘ distance between any two points in the 


*, of the line segment joining them, 


ah distance between two points P(x, 


Plane is the length 


Wy) and QO (x5, Y>) is 
given by 


PQ = Ve2-%) + - 4)" 
ie, PQ=% (Difference of abscissae)* 4. (Difference of ordinates) 


| nore IfO is the origin and P (x, y) is any point, then from the above 


formula, we have 
OP = V(x — 0)* + (y—0)? = V2 +y* 
SOME USEFUL POINTS 


(I) Inorder to prove that a given figure isa 


(i) square, prove that the four sides are equal and the diagonals 
are also equal. 


(ii) rhombus, prove that the four sides are equal, 


(iii) rectangle, prove that opposite sides are equal and the 
diagonals are also equal. 


(iv) a parallelogram, prove that the opposite sides are equal. 


(v) parallelogram but not a rectangle, prove that its opposite 
sides are equal but the diagonals are not equal, 


(vi) arhombus but not a square, prove that its all sides are equal 
but the diagonals are not equal, 

(Il) For three points to be collinear, prove that the sum of the 
distances between two pairs of points is equal to the third pair of 
points. 

ILLUSTRATION 1 If the point (x, y) is equidistant from the points 

(a+6,b-a) and (a—b,a +b), then 
(a) ax=by — (b) bx =ay (c) ax+by=0 (d) bxt+ay=0 
Ans. (b) 
SOLUTION Let P (x, y), Q (a+ b, b—a) and R (ab, a + b) be the 
given points. Then, 

PQ = PR [Given] 


= Vix-(a +b)? + [y- (6-2)? = Vix -(a—b2 + ly-@+ 


> [x-@+HP+[y-0-al=be-@- OF +y-@+ OF 


e. bx = ay 
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CG 
ARTESIAN CO-ORDINATE SYSTEM 


ILLU 
USTRATION 2. If P and Q are two points whose coordinates 


2, a 2a 4 
are (at 2at) and t ‘= | respectively and S is the point (a, 0). 


Then, harmonic mean of SP-and SQ is 


(a) a (b) 4a (c) 2a (d) 2 
Ans. (c) 
SOLUTION We have, 
> Poe 
SP = Vial? ~a)* + (2at-0)? = a(2+1) 


Replacing ¢ by - , in SP, we get SQ= & (+t) 
t 


UN ch Soe eet ee 
SP SQ a(t?+1) a(®+1) 
ee Ere 
= SP*SQ "a 
=» 25PSO. on = HMofSPand SOis 2a 


ILLUSTRATION 3 A triangle with vertices (4, 0), (- 1, -1), (3, 5), 
is 


(a) isosceles and right angled 

(b) isosceles but not right angled 

(c) right angled but not isosceles 

(d) neither right angled nor isosceles 


Ans. (a) {AIEEE 2002] 
SOLUTION Let ABC be the triangle with vertices 
A (4,0), B (-1,—1) and C (3, 5). Then, 


AB = AC = Y26 and BC = ¥52 
Clearly, AB? + AC? = BC? 
Hence, the triangle is right-angled isosceles triangle. 
ILLUSTRATION 4 If the coordinates of the mid-points of side AB 
and AC of AABC are D(3,5) and E(-3,~3) respectively, the 
BC = 


(a) 10 (b) 15 (c) 20 (d) 30 
Ans. (c) 
SOLUTION We have, 


BC = 2DE = 2VG43" +6 +3y = 20 


20.16 


Cis an obtuse angle 


—> 
AABC is an obtuse angled isosceles triangle. 


=> 
So, statement-—I is true. 
Statement-2 is not true as the triangle with angles 120°, 40° 
20° is obtuse angled but not isosceles. 

EXAMPLE 6 Statement—1: The quadrilaterial whose vertices Gn 
order) are A (1, 0), B (0, 3), C (= 2, 0) and D (0, 2) cannot be convex. 
Statement—2: A quadrilateral ABCD (in order) is convex iffwhen any 
diagonal is taken then the remaining vertices must be on the oppost fe 
sides of it. 
(a) 1 
Ans. (a) 
SOLUTION Statement-2 is correct because if one angle, say D 
of the quadrilaterial ABCD which is not convex is more than 
180°, then B and D lie on the same side of the diagonal AC. 


(a) 4 


(b) 2 (c) 3 


EXERCISE 


This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out ot which only one 


1. If the vertices of a triangle are at O (0,0), A (a,0) and 
B (0, a). Then, the distance between its circumcentre and 
orthocentre is 
EAH e 
(a) > 

2. The angles A, BandC of 
AB = 6, BC=7, then AC = 
(a) 5 
(c) 8 

3. If the distance between the points P (acos 48°,0) and 


(b) ae (c) V2a (d) Fi 


a AABE are in A.P. If 


(b) 7 
(d) none of these 


Q (0, a cos 12°) is d, then d? -—a* = 
(a) a WG 1 
a) ) 


(b) © (5 + 1) 
{c) 50 — 1) (d) . (N5 +1) 


4. If the centroid of the triangle formed by the points 


(a, 5), (b, c) and (¢, a) is at the origin, then +P 40> = 
(a) 0 (b) abe 
{c) 3abe (d) —3abe 


5. If O' (4, 8/3) is the orthocentre of the triangle ABC the 
coordinates of whose vertices are O (0,0), A (8,0) and 
B (4, 6), then the coordinates of the orthocentre of A O‘AB 


are 
(a) (0,0) 


(c) (4, 6) 
6. If the coordinates of two vertices of an equilateral triangle 
ae (2, 4) and (2, 6), then the coordiantes of its third vertex 


(b) (8,0) 
(d) none of these 


are 
(a) (3,5) 
(c) (2+N3, 5) 


(b) (2V3,5) 
(d) (2,5) 


— The 1 
Statement-2 is ture. Also, statement-? jx VCO te je 
i ~' Ra 
tre Step, SS @) 


for statement=1- : 
Tai 


ORECTI VE 7 


47- 


core is CONTE 18 
7. If O is the origin and P (2,3) and O (4, 5) are tw ' 
then OP .OQ cos Z POQ = © Points 
(a) 8 (b) 15 (c) 22 (4) 
3 P 


8. If O is the origin and P (x, y;), Q (x5, y,) are two poi 
. eh Vly 

then OP .OQ sin ZPOQ = iS, 

(a) x2 +41 Y2 (b) x yt x,y, 


(Cc) |X) ¥2— X24 (d) none of these 


9. If 0. (0,0), A (4, 0) and B (0, 3) are the vertices of a trianols 
OAB, then the coordinates of the excentre Opposite to e 
vertex O (0, 0) are ~ 
(a) (12, 12) 

(c) (3,3) 

10. If P(3,7) is a point on the line joining A (1,1) and 
B (6, 16), then the harmonic conjugate Q of point P has the 
coordinates 
(a) (9,29) (b) (—9, 29) 

(c) (9, = 29) (d) (—9, -29) 

11. The coordinates of the centroid of a triangle having its 
circumcentre and orthocentre at (7/2 ,5/2) and (2, 1) 
respectively, are 

(a) (3,2) (b) (13/6 ,3/2) 
(c) (5/2 ,3/2) (d) (3/2,5/2) 

12. The mid-points of the sides of a A ABC are D(6,}), 
E (3,5) and F (— 1, — 2), then the coordinates of the vertex 
Opposite to D are 

(a) (—4, 2) (b) (-4,5) 

(c) (2,5) (d) (10,8) 

13. If the coordinates of orthocentre O' and centroid G of 4 
A ABC are (0, 1) and (2,3) respectively, then the coordinates 
of the circumcentre are 


(b) (6,6) 
(d) none of these 
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-esiN COORDINATE SYSTEM 


a) 3 2) ©) (1,0) (c) (4,3) @eu 
ratio in which the x-axis divides the }; Nea) BC; eet Ne Sa 
is Die (3, 6) and (4,3) is es Segment es P(2/7 - 12/7), then the coordinates of the inc 
By 2: (b) 1:2 G é f ates of the incentre, 
, - cf b , 
) 3:4 Bee (d) none of these 24. The artnoni a ») (2, yh (c) (3,2 (a) (1,1) 
55. HFC ane a ee Abin the = internal and external divisio and (7, 1) is IMBate of (4, ~2) with respect to (2,~ 4) 
of line segme somata then AG, AB, Ain ave fa) (—8,~14) 
“4 ai ‘ (b) (2,3) 
My On h SAS EE (d) AGP 25, oe on Kd) (3,=9) 
is the centroid of trianele ~ . ‘ ec inates oo : 
16. If Us aR = He 5 anattey oe having its two lateral eRe oe See 
yl afb te Sati ~ 7,7) respective Z Sooenl are (i, 1) and (1, »s iv : > 
area of the triangle ABC in Square units, rons ctively, then Coordinates of another vee ) respectively, then the 
138 (b) 319 183 (a) 2 zi V3 1 i) i \ 
Olen 2 5 (a) 381 z'=3| @) [P=S2 2 
} 2 2 
| 7, Atriangle with vertices (4, 0), (— 1, ~ 1), (3, 5)is 2 (oy (2495.1) \ 
(a) isosceles and right angled <) e 5 (d) none of these 
[ (b) isosceles but not right angled 26. TI ; 
(c) right angled but not isosceles : 4 te transformed equation of 3x* + 3y* + 2xy—2=0 when 
thong (d) neither right angled nor isosceles [ATEEE 2002] le coordinate axes are rotated through an angle of 45°, is 
, a 2 aye “ > 
($5) “he, 18 In order fo remove xy-term from the equation % ie t = zs @) 2X4 = 
wth 5x° + 4V3.xY we -8 a the coordinate axes must be ORR (d) X*4+3Y7=1 
tated through an angle ; 
? i [EAMCET 2008] 
bl (a) 0/6 (b) x/4 (c) n/3 (a) x/2 27. The transformed equation of x7 + 6xy + 8? = 10 when the 
tho 19. In order to remove first degree terms from the equation axes are rotated through an angle x/4 is 
2x? +71? + 8x — 14y + 4 = 0, the originis shifted at the point (a) 15x*~ 14xy + 3y* = 20 (b) 1527 + 14xy ~3y7 = 20 
Wins | 2 Ht) 2) ) I) d) 4-2) (c) 15x*+14xy+3y7=20 — (d) 15x -14xy —3y = 20 
ag 20. If the equation 2x! +1? — 4x — 4y = O's transformed to the [EAMCET 2006] 
ion2X* + Y~ ~ 8X — 8Y + 18 = 0 by shitti > origi 3 
: equation y shifting the origin Let0<@<" “= Xcos 0+ Ys 
ertices ofa trans . ata point P without rotating the coordinates axes, then the a oc 2 SS coe Oe AIG, 
tre opps kf | coordinates of P are y=Xsin0—Ycos@ such that x7 + 4xy + y* =aX? + by, 
fa) (1,2) (b) (1,=2)  () 1,2) (a) -1,-2) where a, b are constants, then 
ae 21, If by shifting the origin at (1, 1) the coordinates of a point (a) a=-1,b=3,0=" (6) a=1,b=-3,2=% 
re 7 P become (cos 0, cos o), then the original coordiantes of P 4 3 
ning Al}) were () a=3,b=-1,0=" (d) a= x 
pantie =3,b=-1,0=7 ) a=3,b=-1,0= 
of pt Ps (a) (2.c0s? 0/2, 2cos?/2)  (b) (2 sin? 0/2, 2 sin? 6/2) euch . 
5 (Delhi) 2002 
c) (2 sin 6/2 ,2 sin o/2 
») (¢) (2.cos 0/2, 2.cos $/2) Oeste ane ) 29. Ifx=X cos 0—Y sin 6, y= Xsin 6+ Y cos 6 and 
} | 22. By rotating the coordinates axes through 30° in anticlock- ; : A is . 
-#) wit? wise sense the equation x7 + 2V3 xy — y* = 2a* changes to x + day ty = AX" +BY",0S0<; , then 
; ae ee ayy Set) 
ne eo teat = 8 @)0=2 =) O=%  @ A=-6 (A) Ba 
. (c) X*~ y? = 242 d) none of these 
| iy ; (¢) : [CEE (Delhi) 2002] 
42 ' The sides of aA ABC are BC =5, CA =4 and AB =3. If Ais 
‘i at the origin and the bisector of the internal angle A meets 
it Answers 
“ibe . (d) 24. (a) 25. (c) 26. (b) 27. () 28. (c 
Bap OY 2M2@ se se) ¢O 70 Mae ee TENS) Cues) 
i: () 9% (b) 40. (d) 11. (a) 12 (a) 13. (d) 14 (@) 
, (©) 16. (c) 47. (a) 18. (c) 19. (a) 20. (d) 21. (a) 
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STRAIGHT LINES 


. ve such that ever ; 
4 ne is 4 curve sutCe ‘ 'Y point on tear Faeroe 
ai ee points on it ltes on it, eumne segment 
itt degree equation it X, ¥ represents a sty 
Seti lis the general equation of a line, 
frees 
/ ped ite noted that there are only two unknowns jn th 
PEs ofa straight line because equation of every strai ht 
oF an be put in the form ax + by +'1 = 0 where a, b are We 
a F 
aot 
3 suoPe (GRADIENT) OF ALINE 
i ats = 
iggonometrical tangent of the angle thata line makes with 
witive direction of the x-axis in anticlockw 
ved the slope or gradient of the line. 
v 


tre slope ofa line is generally denoted by m. 

RK The angle of inclination of a line with the positive direction 
si anticlockwise sense always lies between 0° and 180°. 
by yand (Xy, Yq) are coordinates of any two points on a line, 
ae jas slope mt is givert by 


aight line, § 0, 


ise sense is 


y2-¥1 _ Difference of ordinates 
m= =x Difference of abscissae 


LUSTRATION 1 The inclination of the straight line passing 
sirough the point A (- 3, 6) and the mid-point of the line joining the 
point BA, = 5) and C (—2, 9), with x-axis is 


wi OF © 3 (a) = 
Ans. (d) 


SOLUTION. The coordinates of the mid-point D of line segment 
Care (1, 2). 


Slope of AD = -5=*. = ~1 
= tan = —1, where 0 is the angle made by AD with x-axis. 
on 
= 4 


So, AD makes angle a with X-axis. 


ILLUSTRATION 2 The points P(a,b),Q(c,d),R(a,d) and 
5(¢,b), where a, b, c, d are distinct real numbers, are 

(a) collinear (b) vertices of a square 

(¢) vertices ofa rhombus (d) concyelic 


Ans. (b) 
SOLUTION We have 
Slope of PS = 0 = Slope of OR 


and, 
Slope of PR = « = Slope of QS 

= PSand QR are parallel to x-axis and PR and QS are 
parallel to y-axis, 

=> 


PORS isa rectangle. 
Also, PQ = RS, 


Hence, PORS is a square. 
ILLUSTRATION 3 If the line passing through (3, 4) and (x, 5) 
makes 135° angle with the positive direction of x-axis, then x = 


(a) -2 (b) 2 (c) -1 (d) 1 
Ans, (b) 


SOLUTION Since the line passing through (3, 4) and (x, 5) 
makes an angle of 135’ with x-axis. Therefore, its slope is 
tan 135° = — 1, But, the slope of the line is also equal to 


5-4 ing syn = 22 
~=3 [sing a | 


Side eS aoe eee eo: 
x-3 


ILLUSTRATION 4 If the points A(-2,-5),B(2,-2) and 
C (8, a) are collinear, thena = 


(a) -~5/2 (b) 5/2 
Ans, (b) 


(c) 3/2 (d) 1/2 


SOLUTION Since A,B, C are collinear points. 


3 ats 2 
Slope of AB = Slope of AC = 47 107°" 2 


ILLUSTRATION 5 If x1, Xp) X5 08 well as yy, Yo) Yy are in GP with 
same common ratio, then the points P (x, ¥,),Q (xq, y2) and 
R (%3, ¥3) 

(a) lie on a straight line 
(d) lie ona circle 


(b) lie on an ellipse 

(d) are vertices of a triangle 
{IIT 1999, AIEEE 2003) 

Ans. (a) 


+ 2007) 
Ans. (c) i 


SOLUTION Statement-2. is not true (See plane geometry). 


In AOPQ, OR is the bisector of ZPOQ. 


i ivi he 
... Bisector of an angle div ides t 
OF , ER opposite side in the ratto of 
Ce the sides containing the angle 
PR _ 2N2 
= RoO- 5 


So, statement-1 is true. 


Fig. 46 


EXAMPLE 14 The lines Lyiy-x = 0 and Lj:2x+y = 0 
intersect the line L,:y +2 = Oat Pand Q respectively. The bisectors 
of the acute angle between L, and L, intersect L, at R. 


Statement 1: The ratio PR : RQ equals 2X2 : V5 

Statement-2. In any triangle, bisector of an angle divides the triangle 
into two similar trianges. 
(a) 1 (b) 2 
Ans. (a) 

SOLUTION The coordinates of Pand Q are (~2,-—2) and 
(1, - 2) respectively. 


(c) 3 (d) 4 


EXERCISE 


This exercise contains multiple choice questions, Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is 


1, If P (1,0), Q(-1, 0) and R (2, 0) are three given points, then 
the locus of point S satisfying the relation 
SQ? + SR? =2 SP? is 
(a) astraight line parallel to x-axis 
(b) circle through origin 

(c) circle with centre at the origin 
(d) a straight line parallel to y-axis 


2. The locus of the mid-point of the portion intercepted be- 
tween the axes by the line x cos @ + y sin «=p, where p is 
a constant is 


(a) vreya4p’ 4 


ia 
(b) ated of ar 
x? y py 
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OBJECTIVE MATHE Na, 
Sah te 
oP = oV¥2 and QO = 5 h 
Clearly statment-2 is true, Also, from statement.2, vee é 
me PR 2 Ret 
PR _ OP. 2N2 
RQ O02 v5 4 | 
Hence, both the statements are correct and statey Ly. vs 


correct explanation for statement-I. By! 


EXAMPLE 15 Let L be the line y = 2x, in the two dimensional y 


GiaieneneT: The image of the point (0, 1) in Lis | 


(4. 3),. 
statement-2. The points (0, 1)and) 5, 5 lie on opposite si 


at equal distance from it, 


fre dare 
line Land are Ne 3 


(a) 1 
Ans. (a) 
SOLUTION. Given points A (0, 1) ane 5's jare such 
mid-point of AB lies on y= 2x and AB is Perpendicular tof 
y = 2x. So, Bis the image of A in the line y = 2x. : 
The given line is L = 2x—-y=0. 

Forx=0, y= 1, we have 


L’ = 2x0-1 =-1<0 


, we have 


Clearly, LL” <0. So, points A(1,0) and B| ae 
tees 
opposite sides of the line y = 2x. ' 
We observe that (0, 1) and (~ 2, = 5) are equidistant points om 
the opposite sides of y = 2x. But, they are not mirror i 
each other. So, statement-2 is not a correct explanation of 
statement-1, a 


@) r+y=4 (a) URI? 
Pp xy Pe 
{AIEEE 


3. The locus of the point of intersection of 
X cos G+ y sino. =a and x sin & — y cos a=b is (aisa 


able) Y 
b) P-p=e-F 


(a) 27+ Yaa er 
() Pty aaah? (d) none of these 


4. The position of a moving point in the xy plane at t 


me Lis 
iven b - BL) f 
Siven by | «cos ot, usina-t-5 gt , where ti, G84 


constants. The locus of the moving point is 


«Raich LINES 
$ 


a) a circle (b) a parabola 
(c) anellipse (d) none of these 
5, If A (cos & sin @), B (sin c, — cos q), 


c : 
tices ofa ABC, then as & varies the ue i 
@) ety —2*-4¥+1=0 
(b) 3(cty)-2x-4y+1 =0 
(ety —2x-4y43=0 
(d) none of these, 


6, IfAand Bare two fixed points, then the locus o 
* moves in such a way that the angle APB is a 
(a) a circle 


(c) a parabola 


fa point which 
right angle is 
(b) an ellipse . 


(d) none of these 

7. Ifa variable line passes through the point of intersection 
of the lines x + 2y~ 1=Oand 2 x—y—1=0 and meets the 
coordinate axes in A and B, then the locus of the mid point 
of AB is 
(a) x+3y=0 (b) x+3y=10 
(c) x+3y= 10 xy (d) none of these 

g, Ifa variable line drawn through the point of intersection 


B =1 meets the coor- 
dinate axes in A and B, then the locus of the mid point of 
AB is 
(a) aB(x+y)=xy (a+ B) (b) aB(x+y)=2 xy (a +f) 
() (4+B) (+H) =26 B xy {d) none of these 

9, The nearest point on the line 3x ~ 4y = 25 from the origin is 


ett SS Bae 7 
of straight lines at =l and ate 


(a) (- 4,5) (b) (3,-4) (c) G,4) (d) (3,5) 
10, The distance between the lines given by 

(x+7y)> + 4N2 (x + 7y) ~ 42 =0, is a 

{a) 4/5 (b) 4V2 (c) 2 (d) 10V2 
11. The image of the point (-1, 3) by the line x~ y= Ois 

(a) (3,-1) (b) (1,-3) () GL-1) (@) G9) 


2 If A(, 1), B(3 + 1,2) and C03, V3 +2) be three vertices 
of a square, then the diagonal through B is 


=(V3-2)x+(3-V3)  (b) y=O 
6 ‘i s ee (d) none of these 
13. If(—4, 0) and (1, -1) are two vertices ofa triangle of area 4 
square units, then its third vertex lies on 
(a) y=x (b) 5xt+y+12=0 
(c) x+5y-4=0 (d) none of these “ 
14. The equation of a straight line passing inoue ee 2 
“Of intersection of x=y+1=0 and 3x+y-5= 
pendicular to one of them, is iil 
(a) x+y+3=0 (b) x-y-3 


(a) x-3y+5=0 


(c) x-3y-5=0 5x - 12y + 65=0 and 


15. The distance between the lines 


5x- 12y -39 = 0, is fais 

(a) 4 (b) 16 (©) 2 yBE (WB) 2008) 
aan 5 ' vertices are 
16. Locus of the centroid of triangle whos where f is a 


(costa sin t), (sin t, -b cos) and (1 0), 
Parameter, is” 
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17. 


18. 


19. 


20. 


21. 


22. 


24. 


21.39 
) Gx- I+ @yPar=F%  ) @xreits Bye =ar + 
{c) (3x + 1) 4 (3y)* - a2 + be (d) (3x ie 17 iN Gy) — ae ei i 
{JEE (WB) 2007) 

=~ 3/2 which is 


The equation of the line with gradient 
the lines 4x+3y-7=0 and 


concurrent with 
8x+5y-1=0is 
(a) 3xX42y-2=0 


(b) 3x+2y-63=0 
{c) 2y¥—-3x—2=0 y 


(d) none of these 


The point of intersection of the lines ~ +P=1 and 
a eo : 
‘tas 1 lies on the line 


(a) x-y=0 (b) (x+y) (@+b)=2ab 

(c) (ix+ my) (a+b) =(l4m) ab (d) all of these 

The equation of the bisector of the acute angle between the 

lines 3x — 4y +7 =0 and 12x +5y -2=0, is 

{a) 99x =27y—81=0 (b) 11x-3y+9=0 

(c) 2ix+77y-101=0 (d) 21x+77y + 101 =0 
{JEE (WB) 2007] 

If the equation of the locus of a point equidistant from the 

points (a,,b,) and (a3, 65) is (a; — a) x+(b,— ba) y+c=0, 


then the value of c, is 
(a) a, (b) Vay? +b? a7 -b? 
(a) (ay? +b)? ay" — by’) 


[ATEEE 2003} 
The equations of perpendicular bisectors of the sides ABand 
AC of a triangle ABC are x - y + 5 = 0 and x + 2y = 0, 
respectively. If the point A is (1,2), the equation of the line 
BCis 
(a) 23x4+14y—40=0 (b) 23x+14y+40=0 
(c) 14x+23y—40=0 (d) 14x+2y+40=0 
If each of the points (x1, 4), (-2, ¥;) lies on the line joining 
the points (2,-1), (5,-3), then the point P (x;, y;) lies on the 
line 
(a) 6(x+y)-25=0 
(c) 2x+3y-6=0 


- ay + b,? ~ b,* 


{c) ; (a, + ax +b? + by?) 


(b) 2x+6y+1=0 
(d) 6(x+y)+25=0 


. The equation of a line which passes through 


(acos* 0,4 sin’) and perpendicular to the line 
xsec 0 +ycosec 0 =a is 
(a) xcos0+ysin®=2acos20 
(b) xsin0-ycos O=2asin20 
(c) xsinO+ycosO=2a cos 20 

none of these 
mh ends of the base of an isosceles triangle are at (2a, 0) 
and (0, a). The equation of one side is x = 2a. The equation 
of the other side is 
(a) x+2y-a=0 
(c) 3x+4y-4a=0 


(b) x+2y=2a 
(d) 3x-4y+4a=0 


The straight lines x+y=0,3x+y—4=0 and 
x+3y-4=0forma triangle ao is "aii 

(a) i led equila 

mk ane (d) none of these 

ce {JEE (WB) 2006) 


21.40 
26. Three straight lines ax + by =c, bx + cy =a and ex +ay=b 
are concurrent, if 
(a) at+b=c¢ 
(c) c+anh 


(b) b+c=a 
{d) atb+c=zd 
(JEE (WB) 2006] 
27. The equation of one side of a rectangle is 3x ~4y — 10 =0 
and the coordinates of two of its vertices are (~ 2,1) and 
(2,4). Then, the area of the rectangle is 
(a) 20sq. units (b) 40 sq, units 
(d) 30 sq. units 
[IP (Delhi) 2003] 
28. Given four lines whose equations are x +2y—3=0, 
2x+ 3y—4=0, 3x + 4y—7 =0 and 4x + 5y—6=0, then the 
lines are 


(c) 10 sq. units 


(a) concurrent 
(c) sides of a rhombus 


(b) sides of a square 
(d) none of these 


29. All points lying inside the triangle formed by the points 
(1, 3), (5, 0) and (-1, 2) satisfy 


(a) 3x+2y20 (b) 2x+y-1320 
(c) 2x-3y 412 <0 (d) ~2x+y20 
30. The distance of the point (3, 5) from the line 2x + 3y¥—14=0 
measured parallel to the line x—2y = 1 is 
(a) 7/N5 (b) 7/N13-— (c) VS (ad) VIB 
31. Let the base of a triangle lie along the line x =a and be of 


length 2a. The area of this triangle is a* if the vertex lies on 
the lines 


(a) x=-a,x=2a (b) x=0,x=a 
(c) x=a/2,x=—a (d) none of these 


32. The equation of a straight line passing through (1, 2) and 
having intercept of length 3 between the straight lines 
ip 3x + 4y = 24 and 3x 4y = 12is 


| (a) 7x+24y-55 =0 (b) 24x+7y—38=0 
(c) 24x-7y-10=0 (d) 7x —24y+41=0 


33. The point (4, 1) undergoes the following three transformations 
. successively: 


(1) Reflection about the line y=x, 


(I) Translation through a distance 2 units along the posi- 
tive direction of x-axis. 


(III) Rotation of coordinate axes through an angle 1/4 
about the origin in the clockwise direction 


The final position of the point is given by the coordinates 


(a) (1/\2, 7/2) (b) (2,72) 
(d) (v2,7 2) 


(c) (- 1/N2, 7/2) 


34. The y-intercept of the line which passes through (2, 2) and 
is perpendicular to the line 3x + y = 3 is 


(a) 3 5 1 (a) 5 
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35. Points on the line y= x whose perpendicula 
the line 3x + 4y = 12 are 4 have the coordin 


y ‘ > 39>) f .\ 

1) 28 -3),(-,- 7 | (b) |= 8) (32 32) 

« SELES TS RY if \7 NNT 
f 3 8) (32 -32 

© (-2-2)(2-2) — @ nonnor ea 


36. The point P (1, 1) is translated Parallel to aye vin 
quadrant through a unit distance. The COOrdinates 
new position of P are ‘ 


1) 


7) ayy | 1 j 
a) [14-1 e— () {14 pee 
(a) iG ‘5 | eS ie ; 
() (2 (a) | 2,1) 
V5 V5. N5 \5 |} 


37. If a line joining two points A (2,0) and B (3,1) is Es 
about A in anti-clockwise direction through an angle 
then the equation of the line in the new POSition jg 
(a) Y3x-y=2x3 (b) V3 x+y=2¥5 
(c) x+V3 y=2N3 (d) none of these 

38. The limiting position of the point of intersection of the lina: 

3x + 4y=1 and (1 +e) x4 3c? ¥=2asc tends to Lig ra 
(a) (-5,4) (b) (5,—4) 

(c) (4,—5) (d) none of these 

39. Let the perpendiculars from any point on the. 
2x+1ly=5 upon the lines 24x+ 7y-20=9 
4x —3y—2=0 have the lengths Pp; and p, respect 
Then, 

(a) 2p; =p, 


(c) Py = 2p, 


(b) py = Po 
(d) none ofthese 
40. P (2,1),Q(4,-1),R (3,2) are the vertices of a triangle; 


if through P and R lines parallel to opposite sid 
drawn to intersect in S, then the area of PORS is 


(a) 6 (b) 4 () 8 (a) 2 
41. If a line passes through the point (2,2) and encl 
triangle of area A square units with the coordinate. 


then the intercepts made by the line on the coordinate 
are the roots of the equations 


(a) +AX FIA =0 
() P42Ar+A = 0 

42. Points on the line x + y= 
lines | x | = | y |, are 
(a) (4,0), (0, 4) 


(b) x74 Ax+24 = 0 
(d) x74 2AxFA = 0 
4 which are equidistant fror 


; 

(b) (- 4, 0), (0, oe 4) 
(c) (4,0), (—4, 0) (d) none of these 
43. Two points A and B move on the coordinate axes suc 


the distance between them remains same. The locus of the 
mid-point of AB is 


(a) astraightline 


(b) a pair of straight line 
(c) acircle 


(d) none of these 


raight line L is perpendicular to the line = 


euch that the area of the A formed by the line Tes Sie 


coordinate axes is 5, then the equation of the line ie a 
fy xroy +520 {b) X+5yaVag 
(o yr5ytro =0 (d) x4 S¥t5\2=9 


pet O be the origin, and let A (1, 0), B (0, 1) be 
ipPO¥) isa point such that xy >Oand x4. ye 
4) P lies either in side A OAB or in third 
b) P cannot be inside A OAB 

(c) P lies inside the A OAB 


‘vo points, 
<1, then 
d quadrant 


(d) none of these 
Twosides of an isosceles triangle are Siven by the equation 
fr-yt 5-0 and xt+y¥-3=0. If its third Side passes 
through the point (1, -10), then its equations are Sses 
(a) x-3y-7=0 or, 3x+y-31=0 
(b) x-3y-31 =0 or, 3x+y-7=0 
(c) y—3y-31 =0 or, Bx + y¥+7=0 
(d) none of these 

y7. Aline is drawn from P (x;, y,) in the 


direction « with the 
axis, to meet Ax+By+C = 


0 at Q. Then, the length 


PQ is equal to 
fy dat buec @) -AN+By tC 
V2 +B A cos @ +B sino 
A cos a B sin o Asin & +B cos a 


4s. The value of k for which the lines 2x- 3y+k=0, 
3x — 4y — 13 =O and 8x —1ly —33=0 are concurrent, is 
(a) 20 (b) -7 (c) 7 (d) —20 
[EAMCET 2008] 
49. The equations of the lines on which the perpendiculars 
from the origin make 30° angle with x-axis and which form 
: DO ie 
a triangle of area a with axes, are 
(a) x+V3 yt10=0 
(c) xt V3 y-10=0 
50, The area of the triangle formed by y-axis, the straight line 
L passing through (1, 1) and (2, 0) and the straight line 
perpendicular to the line L and passing through (1/2, 0), 
is 


(b) V3x+y2+10=0 
(d) none of these 


(a) 7%: units (b) 2 sq. units 


(c) 54: units (d) > sq. units 


51. Points on the line x + y= 4 that lie at a unit distance from 
the line 4x + 3y - 10 =0, are 
(a) (3,1) and (-7, 11) 
(¢) (-3,7) and (-7, 11) 


(b) (-3, 7) and (2, 2) 
(d) none of these 


% The equation of the line passing through the intersection 


ofthe lines x — 3y + 1 = 0 and 2x + 5y-9 = Oandat distance 


\9 from the origin, is 
{a) 2x-y=5 (b) x+2y=5 
(c) 2xtys5 (d) xt+2y=1 
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53. . 
ae naaaber oe lines thatare parallel to2 x+6y4 7=Oand 
is ; erceptof length 10 between the coordinate axes, 

54. nee ia (b) i (c) 4 (d) infinitely many 
fit the Sis Ae paki the line joining (-1, 1) and (5, 7) 
a) 2 » <4, then the value of Ais 

bs (b) 1/2 (c) 3 (d) none of these 


57. 


58. 


61. 


62. 


65. 


66. 


- The image of the point (1,3) in the line x + y-6=0, is 


(a) 3,5) (b) (5,3) ©) (1,-3) — (a) 1,3) 


» A triangle ABC, right angled at A, has points A and B as (2,3) 


and (0, 1) respectively. If BC = 5 units, then the point C, is 
(a) (-4, 2) (b) (4,2) (c) (3,-3) (d) (0,=4) 
The equation of the line passing through the intersection 
of X~V3 y+V3-1=0 and x+ ¥-2=0 and making an 
angle of 15° with the first line is 

{a) x-y=0 (b) x-y+1=0 

(c) y=1 (d) V3.x-y+1=N3 =0 
In a rhombus ABCD the diagonals AC and BD intersect at 


the point (3, 4). If the point A is (1, 2) the diagonal BD has 
the equation 


(a) x-y-1=0 
(c) x-y+1=0 


(b) x+y-1=0 
(d) x+y-7=0 


. The distance between the pair of lines given by 


D8 2 y 
w+ + 2xy — Sax —8ay — 9a" = Ois 


(a) 2N5a (b) 10Na Ss (c) ‘10a (d) 5V2a 


| The ratio in which the line 3x - 2y +5 =0 divides the join 


of (6, -7) and (-2, 3), is 

(a) 1:1 (b) 7:37  (c) 37:7 (d) none of these 
One vertex of the equilateral triangle with centroid at the 
origin and one side as x + y—2=Ois 

(a) (-1,-1) (b) (2,2) (c) (-2,-2) (a) none of these 
The distance of the line x + y—8=0'from (4, 1) measured 
along the direction whose slope is —2 is 


(a) 3V5 (b) 6N5 (c) 2N5 (d) none of these 


. The area enclosed within the curve | x | + | y | =1,is 


(a) 1sq. units 
{c) 3'sq. units 


(b) 2 sq. units 
(d) 4 sq. units 
[JEE (WB) 2006] 


. The orthocentre of the triangle formed by the lines 


x+y=1,2x+3y=6and 4x-y+4=0 lies in 

(a) I quadrant (b) 1 quadrant 

(c) If quadrant (d) TV quadrant 

If each of the points (x;, 4) and (— 2, y,) lies on the line 
joining the points (2, -1) and (5, —3), then the point 
P (x}, ¥;) lies on the line 
(a) x=3y 

(c) y=2x4+1 


(b) x=-3y 
(d) 2x+6y+41=0. 


The area bounded by the straight lines y=1 and 
t2x+y=2is 

(a) 1/2 sq. unit 
(c) 3/2 sq. units 


(b) 1 sq. unit 
(d) 2sq, units 


21.42 


67, The locus of a point P which divides the line joining (1, 0) 
and (2 cos 0, 2 sin 0) internally in the ratio 2 : 3 for all 0, 
isa 
(a) straight line (b) circle 
(c) pair of straight lines (d) parabola 

68. A (—5, 0) and B (3, 0) are two of the vertices of a triangle 
ABC. Its area is 20 square cms. The vertex C lies on the line 
x—y=2, The coordinates of C are 
{a) (-7, -5) or (3, 5) (b) (-3, -5) or (-5, 7) 

(ce) (7,5) or (3,5) (da) (—3, —5) or (7, 5) 

69. The area of the parallelogram formed by the lines 
* COS O + Y SING =p, xX cosa +y sin a=4q, 
xcosB+ysinB=r and xcos f+ ysinB=s for given 
values of p,q, rand s is least, if (@—B) = 

™ Tt ™ m 
a) + 4 
70. The ratio in which the line 3.x+44+2=0 divides the 
distance between 3 x+4y+5=0,and3x+4y-5=0,is 
(a) 7:3 (b) 3:7 (c) 2:3 (ad) none of these 

71. If the extremities of the base of an isosceles triangle are the 
points (2a, 0) and (0, a) and the equation of one of the sides 
is x = 2a, then the area of the triangle is 


(a) 5a? sq. units (b) 2 a sq. units 


aR 2 

(c) a Sq. units (d) none of these 

72. The vertices of a AOBC are (0, 0), B(—3,-1) and 
C (~ 1, ~ 3). The equation of a line parallel to BC and inter- 
secting sides OB and OC whose distance from the origin is 


1/2, is 
; 1 1 
(a) x+y+5=0 (b) x+y-5=0 
1 1 
(c)i' x+y -—==0 d) xty+—=0 
Mes eats: 


73. The area (in square units) of the quadrilateral formed by 
two pairs of lines ? x? = mi? y?—n (Ix + my) =0and 
Px? ni? +n (Ix = my) =0, is 


2 2 
ne n n Antes 
(a) 2 |lm| (b) [im | () 2 |im| (d) 4 |Im| 
[EAMCET 2003] 


74. The equation(s) of the bisector(s) of that angle between 
the lines x +2 y-—11=0, 3x-6y-—5=0 which contains 


the point (1, -3) is 
(b) 3y=7 


(a) 3x=19 
(c) 3x =19 and 3y=7 (d) none of these 
75. The line 3x + 2y = 24 meets y-axis at A and x-axis at B. The 
perpendicular bisector of AB meets the line through (0, -1) 
parallel to x-axis at C. The area of the triangle ABC is 
(a) 182 sq. units (b) 91 sq. units 
(c) 48 sq. units (d) none of these 
76. A ray of light coming from the point (1, 2) is reflected ata 
point A on the x-axis and then passes through the point 


(5, 3). The coordinates of the point A are 
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(b) (5/13, 0) > 

(4) none of these 

EE (Oriss 

77. If PM is the perpendicular from P (2, 3) on 
x +y=3, then the coordinates of M are 

(a) (2,1) (b) 1,4) (©) (1,2) 


(a) (13/5, 0) 
{c) (—7,0) 


78. The incentre of the triangle formed by’ the 
x=0,y=Oand 3x 4y= 12 is at “me 
(a) (1/2,1/2) (b) (1,1) (ec) (1,1/2) 
79. If one vertex of an equilateral triangle is at (2, 
base is x + y— 2 = 0, then the length of each sic 
(a) v3/2 (b) V2/3 (c) 2/3 
80. The area of the parallelogram formed § 
3x-d4y+1=0, 3x-4y+3=0, 4x-3y-—7e 
4x-3y—2=0,is : 


9 
{a) 584: units (b) 7 84: units 


(c) 84. units (d) none of tf 


. Points A (1,3) and C (5, 1) are opposite ver 
tangle ABCD. If the slope of BD is 2, then its 
(a) 2x-y=4 (b) 2x+y=4 
(c) 2x+y-7=0 (d) 2x+y+ 

82. The line x + 2y =4 is translated parallel toi 

in the sense of increasing x and then rot 
the clockwise direction about the point where tl 
line cuts the x-axis. The equation of the line 
position is e 
(a) y=tan(0—30°) (x-4-3N5) 
(b) y= tan (30°-0)(x-4-3 5) 
(c) y= tan (0+30°) (x +4+3 V5) 
(d) y=tan (6 - 30°) (x+4+3 V5) 
83. The line PQ whose equation is x —y =2 cuts th 
P and Qis (4, 2). The line PO is rotated about 
in the anticlockwise direction. The equatior 
PQ in the new position is 
(a) y=-V2 0 (b) y=2_—s @&) x=22 

84. If the points (1, 3) and (5, 1) are two opposit 

rectangle and the other two vertices li 

y= 2x +c, then the value of c is 


oo 
-— 


(a) 4 (b) —4 (c) 2 (d) no 
85. In the above question the coordinates of the 
vertices are 


(a) (2,0), (4, 4) (b) (2,4), (4,0 
(c) (2,0), (4,-4) (d) (2, 0), ( 
86. If the vertices of a diagonal of a square at 
(- 2, - 2), then its other two vertices are at 


(a) (1-1), 6, 1) (b) (1,1), 6-1 
(c) (1,1), (-5, 1) (d) none of these 


tions of two Sides of a Square 


its are 3X — 4¥ = 0 and 4x + 3y= 


So | ya 
My ty ans | a uni 


sone area is 25 
fr ther two sides of the square are |” “ations 
oye = 0, 4x+3y425 <9 
nose 5= 0, 4x+3y+5 = 9 


ete 5=0,4x4+3y+25 = 9 


Pair of Straight 


2x~3y+4= (ig 


E 
lines ax+2y+1=0, bx+3y4+1=0 


be a 
tb) su A concurrent, then a, b, care in ae y 1 0 
(d a fa) AP ee I () HP (@) none Of these, 

o vertices Of a triangle are (5, -1) ang (-2, 3). If tt 

: mea 9. Le ete of the triangle is the origin, then Sona 

oe ofthe third vertex are : 
SP ts 7) (6) (-4,-7) 

Men i (a) @ 
) 5.8 : () C47) (d) none of these 
( i by yy, Ifthe foot of the perpendicular from the origin toa Straight 

7 "SIs line is at the point (3, — 4). Then, the equation of the line js 

id thn ey fa) 3x-4 y=25 (b) 3x-4y+25=0 

eprint ya Os (o) 4x+3y-25=0 (d) 4x-3y+25=0 

in gt g. Arectangle has two opposite vertices at the points (1, 2) 

Bier and (5,5). Ifthe other vertices lie on the line x =3, then their 
: coordinates are 

») (a) (3, 1), (3, 3) (b) (3, 1), (3, 6) 

i) {c) (3, 1), (3, 4) (d) none of these 

5) 33, The orthocentre of the triangle formed by the lines xy =0 

5) andx+y=1 is 

‘ y-yotodtenne (a) (1/2, 1/2) (b) (1/3, 1/3) 

otatsdautho® | (0) (0,0) (d) (1/4, 1/4) 

The quan de [JEE (Orissa) 2004] 


a 4, The y-intercept of the line passing through (2, 2) and 


Ate: is perpendicular to the line 3x + y = 3 is 
ee @) 1/3 (b) 2/3 () 1 (d) 4/3 
mi 6 %. Aline Passes through (2, 2) and is perpendicular to the line 
ate” 3r+y=3. Its y-intercept is 
: @ att A (a) 1/3 (b) 2/3 (c) 1 (d) 4/3 
( we %, Three straight lines 2x + lly-5=0, 


24x +7y—20=0 and 4x -3y-2=0 
(a) forma triangle (b) are only concurrent 
(0) are concurrent with one line bisecting the angle 

een the other two 
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97. A line Pas 


$5 throup i 

3x YS] = and Be the point of intersection of the lines 
With the axes Th ¥*+3=0and makes equal intercepts 
G wane equation of the line, is 

Sx+5y— 3.9 ne 


(c) Sx-y 3-9 (b) x+5y-3=0 

OB iA repecetain (d) 5x4+5y+3=0 
‘i Straight line through the poi 7): nisi P 

3X+y=0 and sepia Point (2, 2) intersects the lines 

equation to the lin ; ¥=0 at the points A and B. The 
lateral ig © AB so that the traiangle OAB is equi- 
(a) x-2~9 Oe 
(c) x+y~4- Ste 

99. The; tate 0 (d) none of these 

“image of the point (3, 8) in the line x + 3y =7, is 

(a) (1,4) (b) (4,1) 
(©) 1,~4) (a) (-4,-1) 


100. Ifazby ¢, then the equations 
(b~c)x+(c-a) y+ (a -b)=0 


(e- P)x+(P a) y+ (@-b) <0 


Will represent the same line, if 
(a) a+b = ~¢ 


(c) b+e = ~q 


and, 


(b) c+#a =—b 
(d) a+b+c = 0 


: alues of @ in the interval (0, mt) such that the 
points (3, 5) and (sin 6 , cos @) lie on the same side of the 


line x+y -1=0, is 
(a) (0, x/2) (b) (0, 2/4) 
(c) (n/4, 7/2) (d) none of these 


102. If P (sin 8, 1/2) and Q (1/12 , cos 6),-nS0<naretwo 
points on the same side of the line x — y= 0, then @ belongs 
to the interval 


(a) (~1/4,n/4) U(n/4,3%/4) (b) (—7/4, 2/4) 
(c) (n/4,3n/4) (d) none of these 


If the point (1, c) always remains in the interior of the 
triangle formed by the lines y = x, y=Oand x + y=4,then 
o lies in the interval 


(a) (0,1) (b) [0,1] (e) [0,4] (d) none of these 
104, Let ABC be an isosceles triangle with AB = BC. If base BC 
is parallel to.x-axis and m, and mare the slopes of medians 
drawn through the angular points B and C, then 
(a) mm, = -1 (b) m, +m, = 0 


(d) m,+2m, = 0 


101. The range of y 


103. 


(c) my mz = 2 


105. Ifa, c,bareinG.P., then the line ax + by +¢=0 
(a) has a fixed direction 
(b) always passes through a fixed point 
(c) forms a triangle with the axes whose area is 
constant 
(d) always cuts intercepts on the axes such that their 
sum is zero 


21.44 


106. If the intercept made on the line y= mx by the lines y = 2 
and y=6is less than 5, then the range of values ofmis (S,-2), (=1,2) and (1, 4) is hose : 
(a) (-, -4/3) U(4/3,~) (b) (4/3, 4/3) (a) (1/5, 14/5) 6) a Ttieg ) 
() (-3/4,3/4) (d) none of these (<) (1/5, 1/5) (a) ae sy 
107. The straight line 4x +3y=12 intersects the x-axis and 114, If the pair of straight lines XY = x ~ My 5) 
y-axis atA and B respectively. Then the distance BJ where ax +2y—3=Oare concurrent, then vars ang 
is the centre of the in-circle of AOAB, where B is the (a) -1 (b) 0 a , the j, 
origin, is equal to (c) 3 ; ~ 
in. 4 IE : ¢) I 
(a) V10 (b) 25 (c) 3 (d) 2 a AY: : E 1 
115. If (—2, 6) is the image of thea nx-c EAMcy. 
108. The four sides of a quadrilateral are given by the equation fies L 4 as re =r of the point (4, 2) with a 2, 
xy (x = 2) y bs 3) = 0. The equation of the line parallel to (a) 3x -2y4 5 “PEt 
«~4y = 0 that divides the quadrilateral in two equal areas ae (b) 3x— 2y 
aS (c) 2x+3y-5 Ravens +10 
Ny (a) x-4y4+5=0 (b) x=4y-5 = 0 X~ dy 7 
mill Sait ay +l x 116. If the points (1, 2) and (3, 4) were to 5 SR AMCET ip 
i) 109 he coordinates of he st stthe ce pan dlcutas honk the of the line 3x —5y +a=0, then © On the sane 
| point (2, 4) on the line x+ y=1 are (a) 7<a<11 (D\taceey 
iy (@) (1/2, 3/2) (b) (~1/2,3/2) (ia wa (@) @er 
(c) (4/3,1/2) (d) (3/4 ~1/2) OF a> 1} 
0. Tr ora hacoOrdinntes wea {EAMCE 
I 110. The coordinates of three vertices of a quadrilateral in Tene Sells of the image of the or igin Ow; é 
oe are (6, 1), (7,2) and (— 1, 0). If the area of the Guat: to the line x+y +1=Oare With Tepe 
materal is 4 square units, then the locus of the fourth (a) (1/2,-1/2) (b) (-2,~> 
vertex is (©) (1.1) (-2,~2) 
a) x=7y = . (d) (-1,- 
ne A ; (b) x-7y +15 = 0 ne 
eer < (x - 7y) +14 (x <= 7y) ~=15 = 0 (d) none of these 118. A Straight rod of length 9 nits slides | PAMCET 20 
~ fhe range of values of a for which the points (c, 2 always on the X and Y axis respecti i Mees US ends 4 g 
a/3% 2). Pesu)) ofthe centroid ofAOABig Fy They the k 
AN , &* |lie on sitesi : AB is Ocus 
2 opposite sides of the line 2y + 3y=6 
is < a (a) x+y? = 3 (b) x2 44? = 9 
(a) (-2,1) () r+ =1 2 
o (b) (—©,~2) (0, 1) (d) x°+y* = 8] 
; (= 1,0) (2, es) 1 [EAMCET 2009 
112, A poi ‘ y 19. The area of the trianol 
brit zh a the area of the ianeilirorne) aoe te eee formed by the axes and the line 
points (1, 5) and (3, ~7) is 21 sq. uni 7 SIND Ot) X + (cosh c+ sin | * 
locus of the point is q: units. The iN square units, is Ta) y = 2 
a) 6%+4—-32 = 
(a) Y¥—32 =0 (b) 6x-y +32 =0 (a) 4 (b) 3 (c) 5 
: i [EAMCET 2000} 
Answers 


1. (d) 2) 3.) 4) 5, 6. 

® 9. (b) 10. (a) 11. (a) 12, a 13, a a ms 
(d) 16. (b) 17. (a) 18. (d) 19. (b) 20, (d) 21. (c) 

22. (b) 23. (d) 24. (d) 25. (c) 26, (d) 27. (a) 28. (a) 
29. (a) 30. (c) 31. (b) 32, (d) 33, (c) 34, (d) a (c) 
36. (b) 37. (a) 38. (a) 39, (b) 40. (b) 41, (a) 42. (a) 
43. (c) 44. (d) 45. (a) 46. (c) 47. (b) 4g, (b) 49, (b) 
50, (c) 51. (a) 52. (c) 53. (b) 54. (b) 55, (a) 56. (b) 


re 
tnout tn 


113. The orthocentre of the triang] 
angle y, 


57. (a) 58. (d) 59, 
64. (a) 65. (d) 66, 
71. (b) 72. (d) 73, 
78. (b) 79, (b) 80. 
85. (a) 86, (c) 87, 
92. (b) 93, (c) 94, 
99. (c) 100. (d) 103, 
106. (a) 107, (a) 108. 
113. (a) 114, (d) 115, 


(4) 60. (c) 61. (c) 62. (a) 63, b) 
(a) 67. (b) 68. (d) 69. (b) 70. (b) 
(a) 74. (a) 75, (b) 76. (a) 77. (c) 
(b) 81. (a) 82. (a) 83. (c) 84. (b) 
(a) 88. (c) 89. (a) 90. (b) 91. (a) 
(d) 95. (d) 96, (c) 97, (a) 98, (b) 
(a) 102. (a) 103. (b) 104. (b) 108. (0) 
(a) 109. (b) 110. (c) 111. (b) 112. (a) 
(a) 116. (a) 117. (d) 118, (b) 119. (0) 


she followens questions has four choices (a), (b), (¢) ay A(d 
4 ’ MAC) ard (d) 


te rthocentre of the triangle with vertices 


it) ) | oe Pol Gye 


out of 


3-2) 
5 (x3.=2) (d) 1, 


uations toa pair of opposite sides ofar aral eloor: 
nn _~5x+6=0and y" -6y+5=0, Theeicc ce 
diagonals are Bp 
@) r+4y=isandy=4x-7 
(v) gxty=idand4y=x-7 
() Ax+¥= and y=4x-—7 
(a) y-4x= 13 and yr 4x=7 
3, The distance between the parallel lines y=2x+4 and 
x= 3y +5 is 
@ is) 1 (<) 3/N5 (d) 175/15 
4 Pisa point on either of the two lines y — ¥3 | x | =2ata 
distance of 5 units from their point of intersection, The 
coordinates of the foot of the perpendicular from P on the 
bisector of the angle between them are 


(a) 0 Y 4S lon (0 ‘ 2 depending on whic the 


point P is taken. 
0 g 583) ©) (0 =) (a) & | 


4, Ifone of the diagonals of a square is along the line x =2 y 
and one of its vertices is (3, 0), then its sides through this 
vertex are given by the equations 
(a) y-3x4+9=0,3y+x-3=0 
(b) y+3x+9=0,3y+x-3=0 
() y-3x+9=0,3y-x+3=0 
@) y-3x4+3=0,3y+x+9=0 

6 The line which is parallel to x-axis and crosses the curve 
y=Vk at an angle of 45” is 

() y=1/2 (a) y=! 


(a) x=1/4 (b) y=1/4 

7 P(3,1),Q (6,5) and R (x,y) are three points such that the 
angle PRQ is a right angle and the area of A ROP=7, then 
the number of such points R is 


‘@0 (b) 1 
M oe of the straight line 
wilbe ~ 2) and cuts off equa 


(©) 2 (d) 4 


which passes through the 
| intercepts from the axes 


(b) x-y=l 


Q) x+y=4 
(a) xqy-2"0 


Wxty41=0 


5 create thic PDE 
yreate {nis | DI 


CHAPTER TEg7 


Whic ' 


of H 


ly one is 
J ONE 15 Correct. Mark th, 
rect. Mark the correct choice. 


uation of the ctraiohs i 
nd ane ae Suen line which is perpendicular to 
" F 3 ses through (3, 2) will be given by 
10. The ede d) x-y= 
nce between the lines 3x44 fet and 


(a) 3/2 mA 
1 ne C (b) 3/10 (@) 6 (a) none of these 
~ SNe equation of the straight line passing through (1,2) and 
par ee ig : ine passing through (1,2) and 
(a) Y=X+1l=0 (b) y-x-1=0 
(c) Yrx+2=0 (d) y-x-2=0 
* the straight lines x+y=0,3x+y—4 GNA So 
pias rie x+y=0,3x+y-4=0,x4+3y-4=0 
forma triangle which is 
(a) isosceles 
(d) right angled 


(b) equilateral 
(d) none of these 
13. Triangle formed by ¢ = 3y" =Qandx=4is 
(a) isosceles (b) equilateral 
(c) right angled (d) none of these 
14. Orthocentre of the triangle whose sides are given by 
4x-7y+10=0,x+y-5=Oand7x+4y-15=0is 
(a) -1,-2)  (b) (4-2) ©) 1,2) — d) 2) 
15. The line (p +2 9) x+(p-—3 9) y=p —q for different values 
of p and q passes through the fixed point 
(a) (3/2,5/2) (b) (2/5, 2/5) 
(c) (3/5,3/5) (d) (2/5,3/5) 
16, The distance between the lines 4x+3y=11 and 
8x+6y=15,is 
(a) 7/2 (b) 4 (c) 7/10 
17. If the diagonals of a parallelogram ABCD are along the 
lines x + 5y = 7 and 10x - 2y =9, then ABCD must be a 
(a) rectangle (b) square 
(c) cyclic quadrilateral (d) rhombus 
18. The straight lines x+y -4=0,3x+y-4=0, 
x+3y-4=0 forma triangle which is 
(b) right angled 
(d) none of these 


(d) none of these 


(a) isosceles 
(c) equilateral 
19. The orthocentre of the triangle formed by (0, 0), (8, 0), (4, 6) is 
(a) (4,8/3) (b) (3,4) — (©) 4,3) 
20, A point equidistant from the lines 4 x+3y+10=0, 
5x-12y + 26=0 and 7x+24y-50=0is 
(a) (1-1) (b) (1,1) —-() 0,9) 
21. The lines2x+y~-1 =0,ax+3y-3=O0and 


3x+2y-220 are concurrent for 
(a) alla (b) a= 4only 


(c) -1S$483 (a) a>Oonly 


{d) (0,1) 


(d) (-3,4) 


21.46 


arallelogram whose sides are 


22, The diagonals of the p 
mx +ly+n=0, 


Ix+my+n=0, Ix + my +n‘=0, 
mx +ly+n°=0 include an angle 


(a) 1/3 (b) 1/2 

2 2 
: =1/ 1S =m 1 {2d 
(c) tan Fee (d) tan fad 


23. The equations to the sides of a triangle are x — 3y =0, 
4x+3y = 5 and 3x4 y=0. The line 3x-4y=0 passes 
through 
(a) the incentre 
(b) the centroid 
(c) the circumcentre 
(d) the orthocentre, of the triangle 

24. A straight line through P (1,2) is such that its intercept 
between the axes is bisected at P. Its equation is 
(a) X+2y=5 (b) x-y+1=0 
(c) X¥+y-3=0 (d) 2x+y-4=0 
25. Two points (@, 0) and (0, b) are joined by a straight line. 
Another point on this line, is 
(a) (3a,—2b)  (b) a2 ab) (c) (=3a,2b) —(d) (a,b) 
26. If the line ¥=mx meets the lines x +2 ¥-1=0 and 
2x—y+3=Oat the Same point, then 1 is equal to 
(a) 1 G)=1 @ 2 (d) -2 
27. The equations ax + by +c=0 and dx + ey + f= 0 represent 
the same Straight line if and only if 


Os () c= 
(Oj A d) a=dbeec=F 


28. If the line Segment joining (2,3) and (-1, 2) is divided 
internally in the ratio 3: 4 by the line x +2y =, thenA = 


_ OBJECT; 


29. A point moves in the xy-plane Such that 1 
distance from two mutual] y Perpendiculay lin, Sum Of 
my oe ose vai - > * Un oe : ti 
equal to 3. The area of the locus Of the Point =o : awa. 


(a) 18 sq.units (b) 972 Sq. units 
(c) 9 sq. units (d) none Of these 
30. The vertices of 2 triangle are (0,3), (3, 0) and 6 
coordinates of its orthocentre are % Oy. The 
(a) (0, 2) (b) (0, —3) (c) (0,3) 


(d) 
31. The lines x cos «+ ¥ sin O=p, and X cos B +ysi ia 
will be perpendicular, if fe MB sp 
Co YBa te (h y= 
(a) at 3 (b) a = ; 
: Tl r 
{c) |«-B| m5 (d) @ = p 
32. Family of lines x sec? 9 +. y tan? 0 —2 = 0 for differen, 
0, is eal 
(a) not concurrent (b) Concurrent at (1, 1) 
(c) concurrent at (2, — 2) (d) concurrent at (+2,2) 
33. The members of the family of lines 


(A+) x+(20+=) Y=A+2n, where Ay 0,1 #0, Pass 
through the point ; 
(a) (3, a 1) 
(c) (1, 1) 
34. The area of a pentagon whose vert ices are 
(4, 1), (3, 6), (—5, 1), (—3, — 3) and (— 3, 0) is 
(a) 30 sq. units (b) 60 sq. units 
(c) 9 sq. units (d) none of these 
35. The foot of the perpendicular on the line 3x + ¥=A drawn 
from the origin is C. If The line cuts the x-axis and y-axis at 
A and B respectively, then BC : CA, is 


(b) -3,1 
(d) none of these 


(a) a (b) z (c) % (d) 2 (a) 1;3 (b) 3:1 (c) 1:9 (d) 9:1 
Answers 

1. (b) 2) 3d) 4%) 5. @ 6&() 2&6 22. (b) 23. (d) 24, (d) 25. (a) 26. (b) 27. (c) 28. (a) 

8. (c) 9. (b) 10. (b) 11. (b) 12, (a) 13. (b) 14, (d) 29. (a) 30. (c) 31, (c) 32. (c) 33, (a) 34, (a) 35. (d) 


15. (d) 16. (c) 17. (d) 18. (a) 19. (a) 20, (c) 21. (a) 


lutions of Exercises and Chapter-tests are available in a separate book on "Solutions of Objective Mathematics" 


AXIS at 


a) 
7) 


,, JOINT EQUATION OF A PAIR OF STRAIGHT LINES 
ee yeh yt = Oand ay x +b, y + ¢5=0 
traight lines, then their joint equation is 


(a; x+ by y + ¢}) (@ xX + by y+ €5) = 0 


are equations of two 


This equation is of the form 

ax’ + 2hixy + by” + 2ex+2fy+e = 0 
which is known as the general equation of a straight line. 
The joint equation of the straight lines a x+b;y=0 and 
a,x+ b, y= Ois of the form ax? + 2hxy + by? =0 which is known 
as the homogeneous equation of second degree. Thus, the 


combined equation of a pair of straight lines passing through 
the origin is a homogeneous equation of second degree, 


Consider the equation ax* + 2hxy + by? = 0. This equation can 
be re-written as 


2 
(2) +24{ Ur = 0 
4 ¢ x 
i ie ~h+ Vie = ab 
b 


=> ica 
x 


pes —ab 
= y > | | teenager aro me | 


[Dividing throughout by x’ 


b 
=> Y =m, X,Y = m2 x, where 


_=h+Nh*=ab a h— Ni? —ab 
sone ania Sot ss 


dm =— b 


The values of m, and my are (i) real and distinct if h > ab 


(ii) real and equal if h? = ab and (iii) imaginary if h? <ab. 


my 


~~ 


2h 
Also, m, + tty = —=— and my, my = 


b 
Thus, ax? + 2hxy + by? =0 represents a pair of straight lines 
y=m, x and y= my, x which are real and distinct if h?> ab, 


coincident if h2 = ab and imaginary if h? <ab. Also, 


2h _ Coefficient of x 


b Coefficient of y° 


b Coefficient of y 


my + My 


and , m, My = 
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PAIR OF STRAIGHT LINES 


NOTE If y= 
att If y=m,xandy= mx are the lines represented by 
a 4 2 
Xt hry + by? =0, then y- m, Xxand y— t,x are factors of 


2 
ax’ +2hxy + by? and Y=my, X,Y=m>x satisfy the equation 
ax? + hry + by*=0. 


ILLUSTRATION 1 If the equation 2x? +2 xy + 27 =Orepresents a 
pair of real and distinct lines, then 


(a) Ae (-4,4) 

(c) AG (-2, =~ 4) U (4, «) 
Ans. (c) 

SOLUTION The equation 2x? + Axy + 2y*=0 will represent a 


pair of real and distinct lines, if 
» 


rau 
3) —-2x2>0 


=> -16>0 = dE (-@,-4) U (4,6) 


(b) AER 
(d) 7 = 4,-4 


[Using: h* > ab] 


ILLUSTRATION 2 If the pair of lines represented by 


ax” + 2hxy + by* =0,b#0,are such that the sum of the slopes of the 
lines is three times the product of their slopes, then 


(a) 3b+2h = 0 (b) 3a+2h = 0 
(c) 2a +3h = 0 (d) none of these 
Ans. (b) 


SOLUTION Let y =m, x and y =m, x be the lines represented 
by ax? + 2hxy + by? =0, Then, 


m+ Mm, = 2h and m,m, =" 
i yp Serries bh S rb hora 8 
It is given that 
hy tM, = 3m, mt ee BEE acre 
Lema BL aaa 5 


ILLUSTRATION 3 The two straight lines given by 
x (tan® 0 + cos” 0) —2 xy tan@+y*sin* 6 = 0 


make with the axis of x angles such that the difference of their tangents 
is 

(a) 4 
Ans. (c) 
SOLUTION — Let mi and my be the slopes of the lines given by 


x (tan? 0 + cos? 0) - 2xy tan 0 + y sin’ @ = 0. Then, 


(b) 3 (c) 2 (d) none of these 


SRJER 
22.22 rae 
7 = ax+by = 1 passes through a . 

ae By statement-2, the equation 


(@—b) x7 + (b- c) xy + (c—a) y? = 0 


EXAMPLE 3 Slatement-I: If a; b are non. 

2 5 , me 

ree : - = 2, thenax® + 2xy + by? +2 

respresents a pair of real and distinct lines. theta ' b 2,1 3 | fe am 
of straight lines. 


EXAMPLE 2 S$ Te . 2 S r . sure c of . 
u Statement-1; All chords of the ¢ Statement=2: If &, & are of opposite SIQNS, then > 


> 


vl 
5 ~ YW ~ 2x + 4y =O which subtend a right angle at the origin pass represents & pair of distinct lines passing thre; one 
through a fixed point. 1 (b) 2 (c) 2 Ugh the PA 
Statement-2: The equation ax + by +c=0 represents a family of (@) {dj 
Straight lines passing througha fixed point iff there is @ linear relation Ans. (b) 4 
between a, b and c. : = SOLUTION The equation axe 4 Qxy + by 
(a) 1 (b) 2 (c) 3 (d) 4 represent a pair of straight lines, if * ax + By 


Ans. (a) 
axbx0+2xbxaxl—ax (bp 


SOLUTION Statement-2 is true (see Chapter on straight line). ates (ay? “Oxy 
Letax + by = 1 bea chord of the curve 3x? — y? — 2x + dy =0. The {Using: abe 4 eh ~ a2, , = 
pom equation of the pair of lines joining the origin to the points <5. Loa =~ eb a+b) =.0 ~ bg? 
Of intersection of the curve and the chord ax 4 by = lis 
3x? ¥ ~ 2x (ax 4 by) + 4y (ax + by) = 0 = atb=2 [- a | 
=> x" (3~ 2a) + 2xy (2a—b) +y2 (4b) = 0 So, statement-1 is true. ‘a 


Lines represented by 
3~2a+4b-1 = 6 * 
= a-2b-1=0 


this equation will be at right angle, if Lines represented by ax* + 2xy + by? =Owill be 


if 1 - ab > 0, which is true as ab <0, So, state Teal and q Sha 


Ment-2 ig akg . 


EXERCISE 


This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (a) for its answer, out of which Only a 
7 Oe is cane 


1. For what value of kis 4x2+8 xy + ky? = 9 the equation of 7. Joint equation of the diagonals of the square form, 
a pair of straight lines? ; pairs of lines xy4+4x~=3y~19 _ 0 
(a) 0 (b) 4 () 9 (d) -9 xy -3x+4y—12 = 0,is ! 
: 2 an ee 
2. The angle between the lines represented by x — ¥ =Ois (a) a a5 y fs 54 =O (b) x7- ¥ txty ag) 
(a) 0 (b) 45° (c) 90° (d) 180° (c) xX + 2Qxy ty +x+y = 0 (d) X= ey +P ayy 
3. re tte angle between the two lines represented by 8. Which of the following pair of straight lines inter 
2x" + 5xy + 3y*+ 6x + 7y+4=0istan! (m1), then m is equal right angle? bt 
to (a) 2x°=y(x+2y) (b) : 
: S . (x +y)"= y 
(a) 1/5 (b) -1 (c) 2y(¥+y)=xy (d) ven, Oe 
(c) —2/3 (d) none of these 


9. The equation of the lines parallel to the line comm 


r Onto the 
4. If one of the lines of ax? + 2 hxy + by* = O bisects the angle pair of lines given by 6x*-xy- 12? = a 
between the axes, in the first quadrant, then 15x? + 14xy - 8 = 0 and the sum of whoa 
(a) k”~ab=0 (b) h? +ab=0 the axes is 7, is ren 


(c) (a+b =h? (d) (a+by= 412 (a) 2x-3y = 42 (b) 3x+4y = 1 
([EAMCET 2001] (c) Sx=2y = 10 (d) none of these 
5. The point of intersection of the two lines given by 10. The equation + ky y+ ky xy = 0 represents a pair op 
2x7 -Sxy+2y*-3x4+3y+1 = Vis perpendicular lines if 
(a) (1/2, 1/3) (b) (-1/7,-1/7) . sa (b) ky=2h 
Cc) 2k, =k . : 
(c) (-1/3, 1/3) (d) none of these leaee (d) none of these 


6. The value of ‘a’ for which the lines represented by at me ee axe? hy + by" +2gx+2fyrc =0 : 
ax +5 xy +2y°=0are mutually perpendicular is Pee Beaune then . 


a_b_f a_hf 
(a) 5s (b) =2 (a) hh og ) hb g 
| 3 (d) none of these (c) ; - “ (d) none of these 
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iven by ax — 6xy4 y2 _ 0 


MO (d) 8 
yation 12X° +729 PY -18X+qy 46 = 
e pair of perpendicular straight lines, then 
a 


(6) p=1q=12 


0 repre- 


_-4,q212 (d) P=1,q=-12 
.. the acute angle between the lines give 


KX 4 n by 
y-4y + 7x +13y—-3 = 0, then the equ 


sssing through the point of interse aisce pee x ie 
making angle 8 with the positive x-axis js 

apt liy+13 = 0 (b) 1lx~2y4+13 = 9 
yx-lly+2 = 0 (d) 1ix+2y-11 = 9 
ir of straight lines ax? +2 hixy + by? 
origin through 90°, then their eq 
are given by 


= Dis rotated 


ut the uations in the 


new position 
gy ar 2hay thy =0 


29} y +ay7=0 
2c ieatahle 


(b) ax*-2 hxy — by* =0 
(d) bx* +2 hixy + ay? =0 
2 
tke Lines represented by x° 2 pxy- ¥ = Oare rotated 
th i the origin through an angle 6, one in clockwise 
airection and other in anti-clockwise direction, then the 
aguation of the bisectors of the angle between the lines in 
she new position is 
(a) pret ay =pyf =0 


(9 e-2pxy + 7° =0 


(b) px? +2 xy + py*=0 
(d) none of these 


‘ on 17, The difference of the tangents of the angles which the lines 
tr ty. Piser 8 -sin* 6)-2 xy tan@ +y" sine @ = 0 make with 
ay tA, the x-axis is 
ties ina (a) 2tan (b) 2 (c) 2 ou 8 (d) sin20 
1 If the two pairs of lines x? -2 mxy-y? =Oand 7-2 nxy 
ergy «= (are such that one of them represents the bisector of 
ty the angles between the other, then 
pecomnminit fa) mn+1=0 (b) mat-1=0 
Wyse] @tyteg (4) ~-*=0 
ose ae 


B, If? -10.xy + 12 y°+5x-16 y-3=0, represents a pair 
of straight lines, then the value of 2 is 
4 (b) 3 (c) 2 

4 The equation y* — x? +2 x - 1 =0, represents 
(a) apair of st. lines (b) a circle 


(d) 1 


hae (c) aparabola (d) an ellipse 
4 ne 7L Theangle between the straight lines x° - y°-2x-1=0,is 
my) x b) 60°) 75" (d) 36" 
i » [CEE (Delhi) 1997] 
mg If the angle between two lines represented by 
ia 4 *5ay+3y?+7y44=Ois tan! m, then m = 
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24, 


26. 


27. 


29, 


30. 


31. 


32, 


33. 


~ A dj 


. The circumcentre 


{a) 1/5 


(b) 1 
®80nal of the 
77 *+6=0and 72 
(a) Sx+6yn9 : 


(c) 7/5 (da) 7 
rectangle formed by the lines 
~ 144440 =0js 


(b) 5x-6y=0 = 
Hen elese (d) 6x-5y-14=0 4 
angie between the Pair of lines i 


a * Say + 2y7 +3x+3y41=0, is 
3 Si (4/5) (b) tan7! (4/5) i 
(d) x/2 = 


of the triangle formed by the lines 


Wt 2x4+2y +4 =0andx+y+2=0, is 
(a) (0,0) (b) (-2,-2) 
(©) (-1,-1) 


(d) (—1,-2) 
The distance between the parallel lines 


9x" — 6xy +7 + 18x —6y +8 =0, is 
@) a oF of 
10 vi0 Vid 


ate iin equation of the straight lines x+y=1 and 
—y=4,is 


(a) ¥-Y~u-4 
(c) («+y-1)(x-y-4)=0 


(d) VIO “ 


(vo) x*7-y?=4 
(d) (+y+1)(%-y+4)=0 


» If the slope of one of the lines given by ax*-6xy+° = 0 


is square of the other, thena = 

(a) 8,-27 (b) -8,27 (c) 1,8 (d) -8,-27 
The value of k such that 3x°- 11 xy+10y* -7x+13y 
+k =0 may represent a pair of straight lines, is 

(a) 3 (b) 4 (c) 6 (d) 8 


If x? kay + ¥°+2y+2=0denotesa pair of straight lines 
thenk = 


(a) 2 (b) 1/N2— (c) 2N2 (d) V2 


The equations of the lines which are parallel to the line 
common to the pair of the lines given by 


6x? — xy— 12y? = 0 and 15x* + 14xy - 8y? =0 and at a dis- 
tance of 7 units from it are 


(a) 3x+4y = £35 
(c) 2x-3y = £7 

If the slope of one of the lines given by 
36x + 2hxy + 72y" = (is four times the other, then h® = 

(a) 5040 (b) 4050 

({c) 8100 (d) none of these 


(b) 5x-2y = +7 
(d) none of these 


The combined equation of the pair of straight lines through 
the point (1, 0) and parallel to the lines represented by 


2x*-xy-y* =0is 

(a) 2x7 -xy-2y>+4x-y = 6 
(b) 27 -xy-y/-4x-y42 = 0 
(c) 22-xy-y-4xty+2 =0 
(d) none of these 


OBJECT, 
NEM 
n TAs 
eS eee % we 
a) 23. (c) 24- (a) 25. (c) 26 Ss 
Oc “O27 ine 
He SO RO SO OO 29. (b) 30. (d) 31- (@) 32. &) 33, x a6 Hoge of ® 
8. (@) 9 @) 10. (@) 11. ©) 12 @) 18. OO : ‘ (AE 
15. «) 16. (a) 17. (b) 18. (a) 19. ©) aay is ed 
: es | 
CHAPTER TEST et 
; Anan, a) 
Ate -) and (d) out of which only one is correct. Mark the correct crn: (a 
Fach of the following questions has four choices (a), OSs 9. If two of the lines given is 45- say 
1. The equation x?- 6x2 y + 11xy? = 6y* =0 represents ee ay + bry text y? +d ytertagarn ee ie 
straight lines passing through the origin, the slopes © ’ ~ {eis are at right ha 
which form an (a) (c+ate) (e—ay + (+d) (ad + be) ~ 0 Bee 
fa) AP. (o) GP. () HP. (d) none of these (b) (c+a +6) (€- a)" (b+ d) (ad + by) | ste 
: : 2 é (ee e equally in- ; =0 _© 
2. If the lines given by ax° + 2hxy + by’ =0 are Si by (c) (c+ate) (C+)? +(b+d) (ad + be) = 3 
clined BO the ne Cs f (d) none of these 0 son 
ax? + hry + by? +A (x7 +y*) =0, then : P atalenen 7 golut 
(a) Ais any real number (b) A = 2 10. ay Pate fa seis Mes ax + 2hry a2, 
(c) A = 1 (d) none of these hx” — 2axy A y = 0 are such that Ya 
3. The equations to the straight lines passing through the (a) one peu bisects eh angle between the other p.: 
origin and making an angle « with the straight line (b) ene of one pair are equally inclined to tha). 
y+x=Oare given by the other pair Nes 
(a) x2+2rysec2a+y2=0 (b) x°-2xysec2a+ y¥=0 (c)_ the lines of each pair are perpendicular to othe 
Diss 2 : (d) all of these Pi 
(c) x°+2xycos2a+y° =0 (da) none of these 
. . 9 
4. If the lines joning the origin to the points of intersection of 11, The equations a x°+2h (a+b) xy+ Peo 
M+ +2ex +e = 0 and x* +37 + 2fy—c = O are at right ax’ + 2h xy + by” = 0 represent ; 
angles, oa : he (a) two pairs of perpendicular Straight lines 
e g “ a g BF = S (b) two pairs of parallel straight lines 
¢) g-f = 2c WE = Cc (c) two pairs of straight li i 
@ aight lines which are ee) 
5. If the area of the triangle formed by the pair of lines given to each other Squall icing 
a ay - 6xy + y= 0 and the line 2x + 4 he =ais 7, thena = (d) none of these 
a (b) 14v2 2 * 
> — 2x . 
(c) 2 dow (d) none patios 12. If! + P a = Orespresentsa pair of straightlines sy: 
6. The lines bisecting the angle between the bisectors of the sean ey 
angles between the lines ax* + 2hxy + by? =0 are given by that slope of one line is twice the other, then ab: I? is 
(a) (a—b) (x*-7)-4hxy = 0 (a) 9:8 (b) 8:9 (c) 1:2 (a) 2:1 
() (@-b) 0247) +4hxy =O 13. If the lines represented by the equation 
© (a—b) (x? ~¥7)+4 hry = 0 ax? + oe + by* + 2ex + 2fy +c =O are equidistant frome 
(d) none of these origin, then 
: “ 4 4 4 
7. heber ee oye 3 y=0 are rotated about (a) f"-g* = c(bf 2. ag 2) (b) if -9! =¢ (of "hy 
'y 7/6 in anticlockwise sense. ati 4_ 4 
the pair in the new position is pe Soon ct Os See (ag? = ’) (d) ‘nome of these 
(a) 3 a xy =0 (b) x2- Bry =0 14. The distance between the two lines represented by & 
uati ~ = -12 = 0i 
©) YB = 0 (d) none of these a ce 9x" — 2dxy + 16y? — 12x + 16y ~ 12 = 0is 
a+ bey sours aye = 0(a#0) mak a ieee oe Oana chi 
angles with x-axis in anticlockwi € complementary 15, The equation of the i f the lines y = | x | inthelit 
clockwise sense, then a ; e image of the lines y 
(a) a(a-c)=d(b—q irror ¥ = 2 is 
(c) a(a~c) =d ! Oya ese) mie d=) (a) y= |x-4 | =x+4 
¢) = (d- b) d x | (b) | y¥ 
We (d) none of these 
©) |y|+4=x (d) none of these 
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Pa 


axe + xy -¥ — 3x + Oy + k=O represents a 
equatio’ jines, then the value of k is 

» eq int Lines: 

# at <tralh 


‘ ese ) 3-3 ()-1,1 31 MW 
pb) 1 (c) -9 (d) 0 @ oe ese Pe pair of lines represented by the \ . 
it? ( = son ~ oxy + +3x-9y=4 = 0,8 a\\ 
28, is xy + 2y> + 4x +4N2y +1 = 0 repre 45 1 < ; \ 
» a quation PE ch are parallel to each other, The (a) Tio (b) > {c) B () 5 i 
1 iris? aveen them 3s x 20. If the angle between the pair of straight lines represented | \ 
oe ee ) 2x3 COTES 2 by the equation x* = 3xy +42 +3x— 5y +2=0, istan* 3, a 
¢ A for which the equation where ‘X’ is a non-negative real number. Then, = i 
{) yalues 3 0 represents a pair of straight lines are: {a) 2 (b) 0 () 3 (a) 1 | i 
qhe A hy Sy A | 
-x a 
\# 5/7 Answers mA\\ 
“quatio 4.) 3 ©) & © 7 @ 15. (a) 16. (<) 17. (d) 18. (b) 19. () 20. 0) i 1 
gle, then 2. {a) A (a) 41. (c) 12. (a) 13. (a) M4. {a) a 
L ) 10. h 
( ? € we . ae in | 
i nd Chapter-tests are available in a separate book on "Solutions of Objective Mathematics \ 
reises 4 y 
Mie of Exe \ 
9 
\) 
os 0 and 
pair 
he lines of 
ther pair 
:0 and 
, inclined 
inessuch 
Wis 
d) 2: 1 
quatio® 


(2-18) 


“4 
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; HE cIRCLE 

"leis defined as the locus of a point which moves i 

gint is called the centre of the circle and the co i 
Instant 


gistance ig called the radius of the circle. 
fig. 1, P i the moving point, C is the fi 
Bat the radius. xed point and CP is 


ge fixed P 


(Fixed point) 


Fig. 1 


By the equation of a circle is meant the equation of the circum- 
ference; it is a relation between the coordinates x, y of the 
moving point P, involving some constants depending upon the 
position of the centre and the length of the radius. 


OF ACIRCLE 


2, STANDARD EQUATION 
whose centre isat (h, k) and radius 


THEOREM The equation ofa circle 
ais given. 
(x—hy+y-ky = a 
e and its coordinates be 


PROOF Let C be the centre of the circl | 
(h, k). Let the radius of the circle be a and let P (x,y) beany point 


on the circumference. Then, 


P(x, ¥) 


Fig. 2 
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(23 | 


CIRCLE 


CP =a 
(x—h? + y-kP = @ 


es eee relation between the coordinates of any point on the 

a erence and hence itis the required equation of the circle 
ing centre at (It, k) and radius equal to a. 

NOTE 1 The above equation is known as the central form of the 

equation of a circle. 

NOTE 2 If the centre of the circle is at the origin and radius i 

from the above form the equation of the circle is 


Paypad 


ILLUSTRATION 1 The equation of the circle 
(2, -3) and radius 5, is 

(a) x2 +y° +4x-6y-12=0 
(c) x+y? - 6x + 4y- 12=0 


Ans. (b) 
SOLUTION The equation of the required circle is 
=, xt¢ yr -4x+6y-12 = 0 


= 


= 


sa, then 


whose centre is | 


(b) x+y? —4x + 6y-12=0 
(d) none of these 


ee i 


(x- 2) + (y +3) = 5 
e radius of the circle passing through the point 
x+y=6andx+2y=4is 

(c) 6 (d) 4 


ILLUSTRATION 2 Th 
(6, 2), two of whose diameters are 


(a) 10 (b) 2%5 


Ans. (b) 
SOLUTION The two diameters intersect at (8, — 2) which is the 
centre of the circle. The circle passes through (6, 2). 


Radius = V8 - 6° + 2-2? = 120 


circle with origin as centre and 


ILLUSTRATION 3 The equation of a 
ilateral triangle whose median 


ing through the vertices of an equ 


is of length 3a is 
(a) ery=9e (b) e+y= low 
() e+ypaad (a) t+¥ =e 
[AIEEE 2002, CEE (Delhi) 2003] 
Ans. (c) 


$ of two Circles are C 

. yand their radii are 1 and 3 

Clearly, C) CQ; = Sum of the radii. 

; So, two circles touch each other exte 
y 


11,0) ana C; (3,0) 
respectively, 


nally. 


Fig. 94 

Let P be the point of intersection of transve 
gents. Then, P divides C, C, externally in t 
coordinates of P are (— 3, 0). 


Tse common tan- 
he ratio 1 : 3. So, 


1, Thecentre of the circle passing through (0, 0) (a, 0) and (0, b) is 
(a) (a,b) (b) (a/2/b/2) 
(c) (—a/2+-b/2) (d) (~a,-b) 
2. The circle x” + ¥+4x- 7y¥+12=0 cuts an intercept on 
y-axis of length 
(a) 3 (b) 4 (c) 7 (d) 1 
3. A square is inscribed in the circle x7 + ¥ —~2x+4y4+3=0 
and its sides are parallel to the coordinate axes, then one 
vertex of the square is 
(a) (1+ V2, -2) 
(c) (1,-2+ V2) 


. 2 
4. Thestraightline y = mx + ccuts the circle x° + y° =a 


points if 
(a) Va? (1+ m?) <c (b) Va2 (1m?) <c 
(d) Na? (1 -m’) > 


(c) Va2 (1 + m) >c 


(b) (1-2, ~2) 
(d) none of these 


2in real 
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23.67 
7% —— 3 
A pair of ; ; z sh P (— 3, 9) 15 
Par OF straight The equation of any line passing through P ¢ 
vy = m(x+3) 
owe : ; x > 
i ©, Statement 1S true, If it touches the circle x7 4 y* + 2x = 0, then 
The COM mon tangent to the Circles 2m ] me a 1 
=O form an equilateral ¢y; ; Vm" +1 | 8 
: i triangle, | 
POUCH each other externally, ZAPB = 6)” ° 
(a) 4 Since APAB is isosceles. Therefore, ZA = 2B = 60 


was used to create this PDF file. 


Hence, APAB is equilateral. 

: sear ‘lateral 
EXAMPLE 12 Statement-1: The length of the sides of quadrilateré 
can be in AP. 


. ; ; circle 
Statement-2: The length of tangents from an external point to acire 
are equal, 


(a) 1 

Ans. (a) 

SOLUTION | It is evident from Fig.23.95 that 
AB+DC = AD+ BC 

= AB, BC, AD, DC are in AP. 


(b) 2 (c) 3 (d) 4 


Fig. 95 


So, lengths of sides of quadrilateral can be in AP. | 
Hence, statement-1 is true. 


Statement-2is a standard result in geometry. So, itis true. Also, | 
Statment-2 is a correct explanation for statement-1. 


SECTION - II | 
EXERCISE 


This exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and ¢ a) for its answ 


er, out of which only one is correct. 


5. The area of the circle centred at (1, 2) and passing through 
(4, 6), is 


{a) 5n (b) 10% (c) 25x (d) none of these 


6. The equation ax? +2 hxy + by +29x+2fyt+c = 0 repre- 
sents a circle, the condition will be 


(a) a=bandc=0 (b) f=gandh=0 
(c) a=bandh=0 (d) f=gandc=0 
7. The equation of the circle passing through (4, 5) having the 
centre at (2, 2) is 
(a) x+y? +4x44y-5=0 (b) v+y-4x-4y-5=0 
(c) ¥+y?-4x-13=0 (d) vey -dx-dy4+5=0 
8. The locus of the centre of a circle of radius 2 which rolls on 
the outside of the circle x7 + y +3x-6y-9 = Vis 
(a) x7 4+y°+3x-6y+5=0 
(b) 44° +3x-6y-31 =0 


29 
(c) 7+? 4+3x-6y+ 4 =0 
a) mone of these ae 
9, eu aaa (2k, 3k), (1, 0), (0, 1) and (0, 0) lie ona 
circle for 
(a) allintegral values of & 
{c) k<0 sat 
10. A square is inscribed in the circle x74 y-2 ¥ y 4 1s ae oe 
with its sides parallel to the coordinate axes. ihe ¢ 
dinates of its vertices are 
(a) (—6,—9), (— 6, 5), (8, — 9), (8, 5) 
(b) (—6, 9), (—6, -5), (8, = 9), (8, 5) 
(c) (—6,—9), (—6, 5), (8, 9), (8, 5) 
(d) (—6,-—9), (-6, 5), (8, — 9), (8, —5) nae 
11. A lineis drawn througha fixed point P (cz, B) to cut the circle 
x? +y? =P at A and B, Then, PA - PBis equal to 
(a) (+p)? (b) 0? + B?=/7 
i (c) (a—B)? +72 (d) none of these 
I 12. The equation of a circle passing through (3, —6) and touch- 
ing both the axes is 
| (a) +7 -6x+6y+9=0 
i} (b) x+y? +6x-6y+9=0 
() 7 +y7+30x-30y +225=0 
(d) x*+y7 +30 x+30y+225=0 
| 13, The centre of a circle passing through the points (0, 0), (1, 0) 
{| and touching the circle x* + y* = 9 is 
(a) (3/2, 1/2) (b) (1/2, 3/2) 
(c) (1/2, 1/2) (d) (1/2,- 2) 
[AIEEE 2002] 
14. If 2x-4y=9 and 6x—12y+7=0 are parallel tangents to 
circle, then radius of the circle is 


(a) 8 (c) a 
15. One of the diameters of the circle 
x+y 12x4+4y+6=0 is given by 


(a) x+y=0 (b) X+3yY=0 (c) x=y (d) 3x+2y=0 
16. The length of the chord cut off by y=2 x +1 from the circle 


(b) O<k<1 “1 
(d) for two values of 


17 prea | 
(b) 6\5 (a) 3\5 


+Y=2, is 
(a) 5/6 (b) 6/5 (<) 6/NB_ sd) VB /6 
17. Area of the circle in which a chord of length V2 makes an 
angle m/2 at the centre is 
(a) n/2 (b) 2x (c) x (d) m/4 


18. The coordinates of the middle point of the chord cut off by 
2x-5y +18=Oon thecirlcex?+y?-6x+2y-—54=(are 
(a) (1,4) (b) (2,4) (©) (4,1) (a) (1,1) 
19. Equation of the circle which touches 3x+4 ¥=7 and 
Passes through (1, ~2) and (4, ~3) is 
(a) x7+y?-94x+18y+55=0 
(b) 15x? +15? -94x+18y+55=0 
(c) 15x7+15 7+ 94418 y+55=0 
(d) x°+y?-94 x-18y+55=0 
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: ae Matos 
20. if the lines 3x — 4y— 7= Oand 2x —3y—S = ary 
us ofacircle of area 49x square units, the Equation of pete 


¢ the cir 
is 

(a) x2 +y7+2x—2y—62=0  (b) tPA mra 

(c) 27+ yr-2x+2y-47=0 (dd) x74 Prego 


___ [ATEEE 2006, JEE (Wa), 2, 
21. Equation of the circle with centre on the ¥-AXxis ang 


through the origin and (2, 3) is Mg 
@) x+y +13y=0 O) oe ae 
(c) x ty’ + 13*+3=0 (d) 6x +6¥ 13, 


22. If the lines a) x+bjy +c; = O and ax +b, y4 & = 
the coordinate axes in concyclic points, then 
(a) | a, a, | = | 6b | (b) | a,b, | = | 2 b, | 
(c) | a, | = | ayb, | (4) none of these 
23. Ifa circle passes through the points of intersection . 
coordinate axes with the lines }x— Y+1= 0 ate 
x —2y+3=0, then the value of A is nd 
(a) 2,1/3 (b) 1/3,1 (ce) 6 (a) 3 
24. ABCD isa square whose side is a. The equation of the circle 
circumscribing the square, taking AB and AD as Axes of 
reference, is 
(a) x7 +y* +ax+ay=0 (b) + y+ ax ay a4 
(c) ve +y-ax—ay=0 (d) + —ax+ay=9 
25. If the points (2,0), (0, 1), (4,5) and (0, c) are concyclic, then 
the value of c is 
(a) 1 (b) 14/3 (c) 5 (d) none Of these 
26. A, B, Cand D are the points of intersection with the coor. 
dinate axes of the lines ax + by = ab and by + ay = ab, then 
(a) A, B,C, Dare concyclic 
(b) A,B, C, D forma parallelogram 
(c) A,B,C, D forma rhombus 
(d) none of these 
27. Two perpendicular tangents to the circle x? + y =a meet 
at P. Then the locus of Phas the equation 
(a) x+y =2¢ (b) 74+ y2=302 
(0) e+y¥=402 (d) none of these 
28, The equations of the tangents drawn from the origin to the 
circle x74 y*— 2rx-~2 hy +h? =0, are 
(a) x=0y=0 
(b) y = 0,0? ~ 7) x—2rhy = 0 
©) X= 0,0r-7)\x-2rhy = 0 
(A) x= 0,0? -) x42 rhy = 0 


29. If from an oint P =0, 
ingen aredavntotnecncg 2 12812 
+9 + Dex 2 fy +osin? a. (g24f2) cos? a0, 

then the angle between the tangents is 
(a) o (6) 2% — (c) @/2 (d) none of these 
30, i a ements Of a given circle is x24 y° = 36, then the 
a Pe ay; ae chord which lies along the line 
(b) 2V3 


(@) 3N6 (c) 6V3 (a) none of these 


mon chord 06x" +17 ~4x—~4y = Qand2,.2. 
THe eat the origin an angle equal to prea 
auprend tt ak 
< ) 4 OT (a) 5 
jon of a circle passing through (1 
equation © “3 (1,1) 
on tion of <7 + ¥7 + 13x~3y =0 and 
LCi anne 
i gtdy—30x- 10y~ 25 =0 
UO grt ey? +3013 y~25=0 
( petdy?-17x-10y+25=0 
Bola 
oe ts tor + Yas ae having inclinations « 
po) atP. If cot a + cot B= 0, then the locus of Pj 
ayxty=0 yee 
aa ap (d) none of these 
m equation of a circle with centre (4, 3) touching the circle 
Paya hs 
Girtye=8x-Sy—9'= 0 
) ety -8x- Sy +11 = 0 
(9 2ty-8x-6y-11 = 0,7 + -8x-6y4+9 =0 
(a) none of these 
s The number of common tangents that can be drawn to the 
sreles 22 +9? - 4x —6y~3=O and 24474 2r42y41=0 


@ ! (b) 2 {c) 3 (d) 4 

36. fax + =Oisa tangent to the circle with centre at the point 
(2,-1), then the equation of the other tangent to the circle 
from the origin is 
(a)x-3y=0 (b) x+3y=0 (c) 3x-y=0 


amd points 


and 6 
Ss 


(d) 2x+y=0 
y The circles whose equations are ++ =2ax and 
¥+y? + 2 —2by = 0 will touch one another externally if 


Lobel 1& ea le 

wt — 2-— {b) —-+¢-—=-- 
Eee oe # 
() dd 1 (a) none of these 


38. The distance between the chords of contact of the tangent to 
the circle x7 + y* + 2gx + 2fy + ¢ = 0 from the origin and the 
point (g, f), is 


@) +f? ) 5 +f? +0) 
i vtfrte a gtfr-c 
preset te 

2 e+ f? 2 vel? 


39, The condition that the chord x cos a+ysin@~p = 0 of 
+a =0 may subtend a right angle at the centre of 
the circle is 
Weary?) pP=20® )a=2 A) p=?” 

4. The locus of the centre of the circles which touch both the 

{)diteles x? 4. y? = @tand x? + y? = dax externally has the equa- 


tion 
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(@) 12 (x =a)? 42 3322 
(c) 8x7— 3(y—a)t=9 a2 
41. Let Phe a 


(b) 9(x- ay=5 y =2ir 

(d) none of these 

eres pent on the circle x* + y =9, Q a point on the 
‘X+¥+3=0, and the perpendicular bisector of PO be 

the line xy + 1= 0. Then, the coordinates of Pare 


$9))$9-0) (b) (0,3) 
(c) (72/25, ~21/25) (d) (— 72/25, - 21/25) 

<a The RWG lines through (2, 3) from which the circle 
« +y = 25 intercepts chords of length 8 units have equa- 
tions . 
(a) 2x +3.y=e13,x+5y=17 
(b) y=3,12x +5y=39 
(c) X=2,9x~11y=51 
(d) none of these 

43. A line meets the coordinate axes in A and B. A circle is 
circumscribed about the triangle OAB. The distances from 
the end points A,B of the side AB to the tangent at O are 
equal to mand n respectively. Then, the diameter of the 


circle is 
(a) men +n) (b) ni (att) 
{c) mean (d) none of these 


44, The coordinates of the point on the circle + ¥ ~ 12x 
~4y + 30 = 0, which is farthest from the ongin are 
(a) (9,3) (b) (8,5) (c) (12,4) (a) none of these 
45, The circles 74 y°+x+y=0 and x°+y° +x-y=0 inter- 
sect at an angle of 
(a) x/6 (b) 2/4 (c) n/3 (a) n/2 
46. The equation of the circle having radius 5 and touching the 
circle x* + y —2x—4y—20=0 at (5, 5) is 
(a) (x7 + 97) +18 x+ 16y¥+120=0 
(b) (7 +47) 418 x= 16 y+ 120=0 
(c) (XP +y)-18 x + 16y+120=0 
(a) (x7 +7) - 18x = 16 +120 =0 
47. AB is a diameter of a circle and C is any point on the 
circumference of the circle. Then, 
(a) the area of A ABC is maximum when it is isosceles 
(b) the area of A ABC is minimum when it is isosceles 
(c) the perimeter of A ABC is maximum when it is isos- 
celes 
(d) none of these 
48. The locus of the mid points of a chord of the circle 
e+ y = 4 which subtends a right angle at the origin is 
(a) x+y=2 (b) 74+ =1 
(c) xe +y*=2 (a) x+y=1 
49, The pole of the straight line 9x + y — 28 = 0 with respect to 
the circle 2x7 + 2y*- 3x +5y-7 = Ois 
(a) (3,1) (b) (1,3) (ec) GB, -1) (a) (3,1) 
50. If the tangents are drawn to the circle x* + y* = 12 at the 
point where it meets the circlex* + y°-5x +3y-2=0,then 
the point of intersection of these tangents is 
(a) (6,-6) (b) (6, 18/5) 
(c) (6, -18/5) (a) none of these 


23.70 


51. If the Straight line x—2y+1=0 intersects the circle 
x + ¥ = 25 in points P and Q, then the coordinates of the 
point of intersection of tangents drawn at P and Q to the 


circle x + ¥ = 25 are 
(a) (25, 50) (b) (-25, -50) 
(c) (-25, 50) (d) (25, -50) 


52. If the chord of contact of tangents drawn from the point (/t, k) 
to the circle x7 + ¥ =a" subtends a right angle at the centre, 


then 
(a) I 4 e =a" (b) 2° +) =a 
(c) IP -K =a? (a) f+ = 20? 


53. The equation of a circle which cuts the three circles 
7 +y-3x-6y+14=0 
Pry - x-4y+ 8=0 
+ yr+2x-6y4+9=0 
orthogonally, is 
(a) +y—2x-4y+1=0 (b) x+y? +2x44y4+1=0 
(c) e+y-2x44y4 1=0 (d) x°+°-2x-4y-1=0 
54. The equation of a circle which passes through (2a, 0) and 
whose radical axis in relation to the circle x + y = @ is 


x=a/2,is 
(a) x7+17-ax=0 (b) x7 +47 +2ax=0 
(c) 7+? -2ax=0 (d) 7 +Y+ax=0 


55. If the circle x? + y + 29x + 2fy +c=0 bisects the circum- 
ference of the circle x7 + y” + 2x’ x +2f’ y +c’ =0, then 
(a) 2g (g-2) +2f(f-f)=c-¢ 
(b) 29° @-g) +2f' f-f)=c-c 
(c) 29° @-g)+2f' (f-f)=c-c 
(d) 2¢(¢-g) +2ff-f)=c-c 
56. The pole of a straight line with respect to the circle 
x? +? =a’ lies on the circle x° +4 y? = 9a". If the straight line 
touches the circle x” +? = 7, then 
(a) 9 = r* (b) 97? =a" (c) =a’ (d) none of these 
57. The equation to the chord of the circle x+y? =9 whose 
middle point is (1, -2) is 
(a) x-2y=9 (b) x-2y-4=0 
(c) x-2y-5=0 (d) x-2y+5=0 
58. The locus of the middle point of chords of the circle 
+= a which pass through the fixed point (It, k) is 
(a) x*+y*-hx-ky=0 (b) C+y? +hx tky = 0 
(c) x2 +y?— 2x -2ky=0 (d) x? +17 +2hx + 2ky =0 
59, If the circles (x=a)?+(y- by =e and 
(xb)? + (y- ay =c* touch each other, then 
(a) a=bt2c (b) a=b+\2c 
(c) a=bte (d) none of these 
60. The equation of the image of the circle 
x? +1? + 16x = 24y + 183 = O by the line mirror 
4x +7y +13=0is 
(a) x+y? +32x-4 y+ 235=0 
(b) x74? + 32x44 y- 235 =0 


(a) 1 (b) 2 () 3 . 
62. Equation of the circle through the origin and Sa 0 

cepts of 3 and 4 on the positive sides of the axes ie B inter, 

(a) CrP +3xtdy=0 P43, , 

(ec) e+ yr 4+3x-4y=0 (d) 4 ¥ =aN oo 
63. Equation of the chord of the circle 97+ y¥ ~4ax=9 oN 

mid point is (1, O)is Whose 

(a) y= 2 b)y=1 ©x=2 |, 

ay 


(c) x +42 +32x-4 y—235=0 
(a) x+y? +32x+4y +235 =0 
61. The number of the tangents that can be drawn fooan 


Re + y =5,is 


64. The tangent to x + ¥ =9 which is parallel to Yaris 


does not lie in the third quadrant touches the Circle en 
point a 


65. The two circles + y" -5=Qandx*4+ y¥ — 2x 
(a) touch each other externally 
(b) touch each other internally 
(c) cut each other orthogonally 
(d) do not intersect 
66. If the circle x7 + y+ 2x +3y+1=0cuts 
2447 + 4x + 3y+2=O0inA and B, thenth ; 
XxX” + + 4X tf , then the luatior : 
circle on AB as diameter is nthe 
(a) x4 yr +x +3y43=0 
(b) 2x7+2y7+2x+6y41 =0 
(c) e+e tx+6yt) =0 
(d) none of these 
67. Thecirclex* + y* = 4 cuts the circle x* + y= 2x=4=Oatthe 
points A and B. If the circle + = 4x—k=0 passes 
through A and B then the value of k is 
(a) -4 (b) 0 (c) -8 (d) 4 
68. If the circle x* + ¥ + 2ex + 2fy + c =0 is touched by y=xat 
P such that OP = 6 V2, then the value of cis 
(a) 36 (b) 144 (c) 72 (d) none of these 
69. The number of common tangents of the circles 
x+y? -2x-1=Oand 2 + -2y-7=0is 
(a) 1 (b) 2 (c) 3 (d) 4 
70. The length of the common chord of the circle 
x+y? +4x+1=Oand x7 +y?+4y-1=0is 
(a) V15/2 (b) VIS (c) 215 (a) noneof thes 
71. If a circle passes through (1, 2) and cuts the oF 
tye orthogonally then the equation of the locus 


4y~15 <5 


its centre is 
(a) 2x+4y-9=0 (b) 2x+4y+9=0 
(c) 2x-4y+9=0 (d) none of these 


ts 
72. The lines 3x —4y + 4=0 and 6x -8y-7 = 0 are NB 
the same circle, Then, its radius is afte 
(a) 1/4 (b) 1/2 () 3/4 @) none 


“Ma : 
Be, 
Ss Ze on 
‘ ine 
* fry High = Q orthogonally are Neen 
=n sey 4 ? and 
Ly Cepeey {b) (2 1) {c) (2, -1) 
m9) . @ the diameters of the circle Circumsertc 1) 

1 Naki, 9 4 Ore ABCD is dy =X+7. If AandR are eas the rec. 
XO ic Sin ‘ 5 4) respectively, then the area of 1e Points (3 * 
Ses and ( Cg. units ( “or the rectangle ic, ) 

“a MiP a Sq. unite : 
3 xy 4 y =o « sq: units (d) rane Sra : 
4x YR ( » points of contact of tangents to the a se ’ 
ow t a are ane at an angle of 30° to they... % 72 
v “axis 
: 5/2, £1 (b S are 

(q) x (0) oa /2, + 1/2) ) (£1/2, 45/2) 

> Wa: & } 3) (75 f (d) hone of these 

Cir < Xis if (uj, 1/m1;) at= 1, 2, ay 4 are coneyclic 2 : 

Cle | hq + Points, then the 
at the glue of 5 12 My M4, is the 
g Vi 
(d) 1 (b) -1 (c) 0 
f) : (a , 
dy _ © 3) (a) area of the triangle formed by the aan . of these 
> =O "int (4, 3) to the circle x? + y =9 and theline: ; rom the 
points of contact, is Ne joining their 
25 192 
(a) 192 Sq; units (b) 25 Sq. units 
; (c) = sq. units (ad) none of these 
; On F 
of the _ The tangent at P, any point on the circle x* + y=4 meets 
the coordinate axes in A and B, then Sages 
(a) length of AB is constant 
(b) PAand PB are always equal 
(c) the locus of the mid-point of AB is Yeyvery 
(d) none of these : 
Oat the 79, The equation of the circle which touches the axes of the 
Passes coordinates and the line : + i = 1 and whose centre lies in 
4 the first quadrant is x? + 7 — 2cx - 2cy +c? =0, where cis 
=x at (a) 1,6 (b) 2,1 (c) 3, 6 (d) 6,4 
80, If the chords of contact of the tangents from a point on the 
circle x7 + y =a" to the circle x7 +47 =" touch the circle 
these ee 
rel | v+y= c*, then the roots of the equation ax’ +2bx+c=0, 
cles 
are 
(a) imaginary (b) real and equal 
(c) real and unequal (d) rational 
cles 81. If from the origin a chord is drawn to the circle 
r+ y¥ _ 2x =0, then the locus of the mid point of the chord 
has equation 
ese siento 
“| fa) P+y+x+y=0 (bo) P4y+2xty=0 
of () tty-x=0 (d) P+ -2x+y=0 


82. The locus of a point represented by 
aft+1) ._a(t=1); 
X= 5 wae t }s 


(b) acircle 


(a) an ellipse ( d) none of these 


(c) apair of lines 
83. If the circle Chi e+ y = 16 intersects another circle & : 
_ fadius 5 in such a manner that the common chord is 0 
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r~ 12/5 
r (9/5, 12/5) 
+ (12/5,975) 


2 id-point . 
Sea 9 2x—2y > ; of the chord of the circle 
Stnitre; ig” 


== whic 
0, which makes an angle ot 120° atthe 
@) ay 
OEY 2x =~ 24 
MX ZY+1=0 xe y 
(c) Py y_>, b) ty exty 1=0 


‘2 -1=0 
85. The 


: ({d) none of these 
two circles 7 4 429 
y—2 


*~3=(Oand 


(ars 
vty =dx-—6 3 
1 : ¥—S8=0 are such that 
(a) they touch each other 


{b) they intersect each other 
(c) one lies inside the other 
(d) each lies outside the other 
86. The equation of the circle h 
X+2y-3=0 
of the circles 


aving its centre on the line 
and passing through the point of intersection 


= 
= 
— 
_ 
— 
F 
: 

; 


2 2 ‘ 
x oe ~2x-4y+1=Oand ++ —4x-2y44=0 is 
» “5 ~ 
(a) x +y°-6x47=0 (b) x4+-3x4+4=0 
> plc 
(c) 4y-2x-2y+1=0 (a) 24+ 42x-4y+4=0 


87. The equation of the circumeircle of the triangle formed by 
the lines y +3 x=6, y—\3 x =6and y=Ois 


(a) x7 +y-4y=0 (b) xt +y7+4x=0 
(«) 7+y¥-4y-12=0 (@) Pty 44x=12 
{IP (Delhi) 2003] 

88. The equation x + y +4x+6y +13 =0 represents 

(a) acircle 

(b) a pair of two straight lines 

(c) a pair of coincident straight lines 

(d) a point 
89. To which of the following circles, the line y~x + 3=0 is 


: 3 
normal at the point wan) i 


2 \2 
-=3-2.| 4[y-%) = 
(a) [:-3-<5 ly y \=9 


0-3 
(ce) 7 +(y-3)=9 (a) (x-3 + =9 


90. Circles are drawn through the point (2, 0) to.cut intercepts 
of length 5 units on the x-axis. If their centres lie in the first 


quadrant, then their equation is 

(a) vey -9x42ky+14=0 

(b) 3x27 43y° +27 x-2ky+42=0 
(c) A +y>-9x-2ky + 14=0 


(a) 2 +y2-2kx-9 y+ 14=0 


»axes and 
e which touches both the axes al 
adrant and lies 


91, The equation of the circle whi ome 
the straight line 4.x +3 y=6 in the first qué 


below it is 

(a) 4xt+4y?—dx-ay #1=0 
(b) x74 97 -6x-6y+9=0 
(c) x+y? =-6x-y4+9=0 


(d) 47 +7-x-6y)+1=0 ery 
92. The slope of the tangent at the point (Hr, 1) of the circ 

r+y= is is : 

(a) ‘i re (b) 1 (c) -1 (d) depends on hi 

3 9 2 2. rear 
93. The circles x7 + y7-10x+16=0 and x +y° =r intersect 

Pi er in two distinct points if - 

each other in two distinct p i) 2er<8 (d) 2ErS8 


(a) r<2 (b) r>8 
94. The locus of the centre of a circle which touches externally 
the circle x? + y°-6x-6y+14=0 and also touches the 
y-axis is given by the equation 
(a) x*-6x- 10 ¥+14=20 
(©) Y-6x-10y+14=0 (a) y°—10x-6y +14=0. 
95. Ifa circle passes through the point (a, b) and cuts the circle 
x4 ¥ =p? orthogonally, then the equation of the locus of 
its centre is 
(a) 2ax +2 by - (a? +b? +p*)=0 
(b) 2ax+2 by—(a?-? +p) =0 
(c) 27 + y-3ax-4 by + (a* +b? = p*)=0 
(d) x*+y?-2ax-3 by + (a? - 2? - p’)=0 [AIEEE 2005] 
96. The locus of the mid-point of the chords of the circle 
x74 y*=4 which subtends a right angle at the origin is 
(a) x+y=2 (b) rey =) 
(c) x7 +y?=2 (d) x+y=1 
97. Two circles x7 + y*=6 and x74 y°-6x+8=0 are given. 
Then the equation of the circle through their point of 
intersection and the point (1, 1) is 
(a) x+y? -6x+4=0 (b) 4+ 7-3x41=0 
(c) x7 + ¥7 —~4y+2=0 (d) none of these 
98. The equation of the circle described on the common chord 
of the circles P+y+2x=0 and + P42y=0 as 


(b) x7-10x-6y+14=0 


diameter is 
(a) Vey tx-y=0 (b) rt+y—x-y=0 
(c) P+y-x4+y=0 (d) P+ Pexty=0 


99. Origin is a limiting point of a coaxial System of which 
oe +? -6x-8 ¥+1=Oisa member. The other limiting point 


1s 
(a) (-2,-4) (b) (3/25, 4/25) 
(c) (~3/25, - 4/25) (d) (4/25, 3/25) 
100. A circle passes through the origin and has its centre on 


y=x. If it cuts x* +y?-4y- 6y+10=0 orthogonally, 
then the equation of the circle js 


@) e+ fP-x-y=0 () 7+y-6x-dy=0 
(c) 4+ -2x-2y=0 (d) PHY +2x42y=0 


01. The number of Sommnon tangents ¢, 
a TA yy ~xy=0)x°+Y° +x=O0is 
(a) 2 (b) 1 (c) 4 


1 


(a) 2 
F 3 : 
; x vcles 324 see 
102. Consider the oe les x* +(y—1) 9, fae 
They are such tha 
(a) these circles touch each other 
(b) one of these circles lies entirely inside ae se 
(c) each of these circles lies outside the Other bee 
(d) they intersect in two point 


103. Acircle touches the x-axis and also touches thee; 
: r 


centre (0, 3) and radius 2. The locus of the ce ee 
; hee 
circle is ars 
(a) acircle (b) a parabo}, 
(c) an ellipse (d) a hyperbol 4 


104, The circles 
x+y -4x-6 y-12=0and x +" +4 y fees 
(a) touch externally (b) touch intemait 
(c) intersect at two points (d) donot inter. 
105. The equation of the unit circle concentric with 
x +y?. 8x +4y-8=0is 


(a) v+iy-8x+4y-8=0 
(b) +y-8x+4y+8=0 
(c) x+y -8x4+4y-28=0 
(d) x+y -8x+4y4 19=0 
106. The point (sin 0, cos 6), @being any real Number, lieing, 
the circle x* ty? — 2x —2y +h = 0, if 
(a) A<14+2 V2 (b) A>2V2-] 
(c) A<-1-2V2 (a) A>142\9 


107, The range of values of G€ [02m] for whic 
(1+cos@,sin®) is on interior Point of the circ 


x7 +y?=1, is 

(a) (1/6,52/6) (b) (22/3,52/3) 

(c) (n/6,7 2/6) (d) (22/3,42/3) 
108. The range of values ofa for which the point (a, 4) isoutside 

the circles x* + y + 10x =O and x2 + y? ~12x+20=0,is 

(a) (-%,~8)U(—2, 6)\U (6,2) (b) (-8, -2) 

(c) (~~ 8) U (— 2 60) (d) none of these 
109. If (a, f) is a point on the chord PQ of the circle 

x4 y*=25, where the coordinates of P and Q are (3,-4) 

and (4, 3) respectively, then 

(a) 35 a4 < 4 and -4s6<3 

(b) “4Sa<3and3<p<4 

(c) “%=3and-4<f<4 

(d) none of these 


110. If the point (1,4. +1) lies in the interior of the regi 
bounded by y=V25-x" and x-axis, then A lies he 


interval 
(a) (—4,3) (b) (-,-1)¥8,4) 
(c) (-1,3) (d) none of these 
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* lieinsia. 


C which 
le circle 
3) 


3) . 
soutside 


: 5+ bie 3+ i Fae 
41. J the point}? 7 V2" © * V2} 2M Mterior point of th 
pe f B 2 9 c 
» the circle x* + y* = 
rer Se) mento Y= lb cy 
Be =2 hen ttoff by the line 
x + ! rer 


4 me 
(5X2) (b) Ke a> A 

(a) E By apes ge GND Vig 5.5 

ret V2 — 14,42 +14) (d) none of these a 
issae of two points A ; . 

The aboclssse M ae SA ane B are the roots of the 

equations + 2ax : =0,and their ordinates are th 

of the equation x° + 2px — q =0. The ra alte roots 


vith AB as diameter is of the circle 


(a) Ya +P (b) Vor gq? 
(«) Va +b (d) Nae + Ps pha g? 


pe sides of a triangl 

1 ngle have th 
L,ay-m,*—¢,=0,r=1,2,3. Ifa wy arene enero 
numbers such that Aly L,+W LL) 4vLyL ce real 
sents the circumcircle of the triangle fees 2=0 re 
(a) A (mg + ms) +H (ms + m1) +v (Mn + mp) = 0 
(b) A Gg mg = 1) + Omg my = 1) + v(m, m1) = 0 
(c) both (a) and (b) hold together 
(d) none of these 


pre- 


The equation to the circle having y = mx as a diameter 
where y= mx is a chord of the circle, through the origin 
of radius a and having the x-axis as diameter is : 
(a) (1+ mi?) (x7 + ¥) ~ 2a (x +my)=0 

(b) (1- mt) (x? + y’) — 2a (x +my)=0 

(c) (1+ m°) (x? + y’) + 2a (x + my) =0 

(d) none of these 

The straight lines joining the origin to the points of inter- 
section of the line 4x+3y = 24 with the curve 
(x- 3) +(y-4)? = 25 
(a) are coincident 


(c) make equal angles with x- 
ntof intersection of the tangents to the 


114. 


115. 


(b) are perpendicular 
axis (d) none of these 


23.73 
gh the 


If the tangent at t 


Ori heir co 
Sin, then MMON point passes throu 


5 
{a) +02) +6, 


+54) = 7.2472 

(b Bea 2 < 1 try 
we a3") + (b,7 ~ 5,2) = 7 t— pe 
(c) (a,7~p.2)4;.2 Frat 
I by") + (a, +b,4) = retre 


d) ta.2 
(A) (ay by) + 245.2) = 72a 2 
119. Two ve tic ate Yo try 
(1,0) and ie i an equilateral triangle are (~ 1 0) and 
tion of its ci ird vertex lies above the x-axis. Th = 
its Circumcircle, is ts 


(a) 74-1 
¥—~Vey-1=0 ©) Pry Fy-1 <0 


(c ee = 2 
) x47 W3¥~1=0 (a) none of these 


120. Bone of RS coefficients in the expansion of 
Stare 1)”, as a polynomial in x, vanishes. Posi- 
Hon of the point («,20°) with respect to the circle 
ty =4is 
{a) outside (b) inside (c) onside (d) cannot be decided 
121. Tangents PT, and PT, are drawn from a point P to the 
circle ve = a. If the point P lies on the line 
px+qy-r=0, then the locus of the circumcircle of the 
triangle P T, T, is 
(a) pxt+qy = r/2 (b) 2px + 2py+r = 0 
(c) px+qy =r (d) (x —py + (y= ay =r 
422. The value of 6 in [0,22] so that circle 
+ y¥ +2 (sin a)x+2(cosa)y+si hO=0 always lies 
inside the square of unit side length, is/are 
(a) (n/3,2%/3) (b) [4n/3,5 2/3) 
(c) (n/4, 22/3) (d) none of these 
123. The value of a in [0,27] so that 


x+ y 42 Vein a x + (cos & — 1) =Ohaving intercepton x- 
axis always greater than 2 is/are 
(b) (n/4,7) 


116. The locus of the poi Y 
circle x=rcos 0, y=rsin@ at points whose parametric (a) (n/4,3n/2) 
angles differ by a right angle is (c) (1/4, 57/4) (d) [0,7] 
? 2 * 2 124. If in a AABC (whose circumcentre is at the origin), 
(a) us +7 = 9 O)se ty = 2 a<sin A, then for any point (x, y) inside the circumcircle 
of A ABC, we have 
d) none of these , 
(c) vey =4r ( - (a) | xy | < 1/8 (b) | xy | > 1/8 
nt 
117. If the chord of contact of Paes es ee (c) 1/8 < xy < 1/2 (a) none of these 
P (x1, 44) tO the circle rie : 125. If P is a point such that the ratio of the squares of the 
(x- aye =ae then the locus of (1 418 lengths of the tangents from P to the circles 
; (b) a parabola 2+ y? +2x—4y-20=0and x+y 4x4 2y ~ 44= Ois2: 
re circle (d) a hyperbola 3, then the locus of Pisa circle with centre 
ellipse e -7,-8 
Ore 1 A with centre C; (a, by) and radius 7, touches (a) (7,-8) (bo) 7,8) ©) (7,8) ee 
ircle ; 
119; The S e S with centre Cy (ap, by) and radius 1. {EAM 


externally the circl 
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CHAPTER TEST 


OBJECT ye Me 


See eee 
Answers . 


eonhic . js correct. Mark the correct choi 
Each of the following questions has four choices (a), (0), fe) and (a) out of which only one ts choice, 


1. The locus of the centre of the circle which cuts the circles 


Pe yrt2erxt2frytey =(Oand 


x4 ¥* +2 25X42 fp Yt O™ 0 orthogonally, is 
(a) anellipse 


(c) aconic (a) another circle 


2. Given that the circles x°+ vy —2x4+6y+6=0 and 
+ v —5x+6y+15=Otouch, the equation to theircom- 


mon tangent is 
(a) x=3 


(b) y=6 
(c) 7x-12y-—21=0 


(d) 7x+12y+21=0 
3. The two circles x* + y?-2x-2y-7= Oand 
3 (x2 +7) —8x +29y =0 
(a) touch externally (b) touch internally 
(c) cut each other orthogonally(d) do not cut each other 
4. Thecentre of the circle passing through (0,0) and (1,0) and 
touching the circle x7+14?=9, is 
(a) (3/2, 1/2) (b) (1/2, 3/2) 
(c) (1/2, 1/2) (a) (1/2,+ 2) 
5. The v+y7=4 cuts the circle 


x+ Te +2x+3y-5=0 in A and B. Then the equation of 
the circle on AB as diameter is 


(a) 1307 +y7)-4x-6y-50=0 
(b) 9 (x2 +47) +8x-4y4+25=0 
(c) rey -Sx+2y+72=0 
(d) none of these 
6. One of the limit point of the coaxial system of circles 
containing x? + ¥ —~6x-6y4+4=0, 
v4 -2x-4y+3=0, is 
(a) (- 1, 1) (b) (- 1, 2) (c) (- 2, 1) (d) G 2, 2) 
7. A circle touches y-axis at (0, 2) and has an intercept of 4 


units on the positive side of x-axis. The equation of the 
circle is 


(a) 2 +y2-4(\2 x+y) +4=0 
(bo) x2 +y7-4 (x + V2y) +4=0 


circle 


(b)_ the radical axis of the given circles 


(c) x +y2—-2 (2 x+y) +4=0 
(d) none of these 


g, The equation of the circle whose one diameters p 


the ordinates of P,Q are the roots of the 
x2 +2x -3=0 and the abscissae are the roots of 
tion ¥~ +4y-12=0,1s 

(a) x+y +2x+4y— 15=0 (b) e+ y_4y 
(c) Sty? +4x+2y-15=0 

9, The length of the chord of the circle 

x24? + 4x -7y + 2=0 along the y-axis, is 
(a) 1 (b) 2 


~Yy- 
(d) none of these 


Vite 
ba 
the Say 


Dat 


10. The equation of any tangent to the gra, 


x+y? -2x+4y-4=0,is 


(a) yom (x-1e+3Ni+ne —2 (b) y= mx+3Xie 


(c) y= mx+3 V1 +m -2 


(d) none of these 
11. The angle between the pair of tangents drawn from the 


point (1, 1/2) to the circle x* + y +4x4+2y-4=0 is 


14 


(a) cos! E (b) sin 5 


ete 
(c) sin 5 


12. The intercept on the line y =x by the circle C4 y= dr) 


(a) none of thes 


is AB. The equation of the circle with AB as diameteris 


(a) voyrtxty =0 


(c) t+y-3x4+y = 0 
13. If 3v+y=O0 ist 


(b) x+y? = 


x+y 


(d) none of these 
angent to the circle having its centre # 
(2, - 1), then the equation of other tangent to the circleine 


the origin is 
(a) x-3y = 0 (bo) x+3y =0 
(c) 3x-y = 0 (a) 2x+y =9 


circle x7 + y =l6is 
(a) astraight line 
(c) acircle of radius 23 
15. Two tangents to the circle 


Aand B meet at P (~4,0). The area of the 
PAOB, where O is the origin, is 


(b) acircle of radiws? 
(d) anellipse 
x+ / =4 at the P 


quadn 


14, The locus of the middle points of chords of length sol 


ints 
} 


CIRCLE 


(a) 4 (b) 2 


(c) 23 
17. The length of the chord o 


(d) none Of these 


f the Circle rad + ye 
through (5, 0) and Perpendicular to the line ie 25 Passing 
(a) 5V2 ©) SIN2" ©) WS ay Os 


(d) none Of these 
cal about the tan- 
Oat the Origin, then the 


18. If the points A (2,5 
gent to the circle ee 
coordinates of B are 
OCs OLS). (Cea ty ae 

19. The equation of the circle of radius 2 y> whose centre li 
Str od nxt ; > $c Ohta Tina 
on the line x — y =0 and which touches the line y 4 y 4 
and whose centre is coordinate Sateipxeesa 
(a) + y¥ ~8x - 8y +24=0 ; 
(c) x+y? -8x + Sy —24 =0) 


Jand B are ey ee 
5 © Symmetrj 
HY" — 4x 4. 4y = 


of these 


4,is 
(b) 424 ve 8 


| (d) hone of these 

"tis po 20. The maximum number of points with rational coordinates 
the hs Wy ona circle whose centre is (V3, () is 

ts oe Qua (a) one (b) two (c) four (d) infinite 


21. The equation of a circle C is x7 + ¥ -6x—8y-—11=0. The 
number of real points at which the circle drawn with points 


ty > 2y. 5 ; (1, 8) and (0, 0) as the ends of a diameter cuts the circle, C 
these : is 
i (a) 0 (b) 1 {c) 2. (d) none of these 
22. Two circles, each of radius 5, have a common tangent at 
: (1, 1) whose equation is 3x + 4y — 7 =0. Then their centres 
‘One of are 
Re cites (a) (4,-5), (2,3) (b) (4,- 3), (-2,5) 
(c) (4, 5), i 2, oe 3) (d) none of these 
3; i 23. The number of points on the circle 2 (x? + y°) = 3x which 
“ are at a distance 2 from the point (— 2, 1) is 
ese (a) 2 (b) 0 (c) 1 (d) none of these 
from the 24. A ray of light incident at the point (- 2, — 1) gets reflected 
) is from the tangent at (0,—1) to the circle x7 + y=, The 
reflected ray touches the circle. The equation of the line 
ofthese along which the incident ray moved is 
ue (a) 4x-3y+11 = 0 (b) 4x+3y+11 = 0 
cata (c) 3x +4y+11 = 0 (d) none of these 


25. The point on the straight line y = 2x + 11 which is nearest 
to the circle 16 (x7 + y*) + 32x — 8y - 50=0, is 
(c) (9/2,—2) (d) none of these 
ities of a diagonal of a rectangle are 
% GER RATON The equations of the tangents to the cir- 
cumcircle of the rectangle which are parallel to the 
iagonal are : 
a) eee 25 = 0 (b) 6x—8y +25 = 0 
8x +6y +25 = 0 (d) none of these 
: alee of the circle which has a tangent 
ae ie i 0 at (3,5) on it and with the centre on 
» Get fees) HL ’ 


x+y=5,is 3 
Rass Ste ka 
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ee eden OS 
A tangent is drawn to the cireln 9 /.2 . * these Say 
ee irieniches hecirdearen ces Oo as +4 (b) 42g 23.75 
ittouches the circle atpoint A. If thet nae ¥=Dand ase X+ léy—93 — 0 
the point P (2, 1), then pa Be Passes through {c) 37 +Y¥" + 6x + Gy —25 — 0 
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{d) x7, yr 


J ™ OX = Gy — 28 «= 0 

28, The angle fj . 
> = Bl€ Of intersectio 
P+ yar. 


nN of the circles 42 , Y= 


( 2y, is 4 and 
a) n/2 b) n/3 ; 
29. The normal at the (c) 2/6 (a) n/4 


’ point (3, 4) 
(- 1, ~2), The equation of the 
(a) x*+ ¥ +2x=2 


& “4-13 = 0 
(b) x*4 yr = 2x 2y - 


On a circle 
Citcle, is 


at the point 


> . a z 4 
{c) x" +¥ -2x+2y 412 =< 9 
(d) 4-2 aya 14 5 0 
30. The Inverse point of (L, = 1) with respect tox 4 rag is 
MCD 6) 22 © (=) @) @,~2) 


31. A variable circle passes through 
touches the y-axis. Then, the lc 
(a) a parabola 
(ce) an ellipse 


h the fixed Point (2,0) and 
yeus Of its centre, is 

(b) a circle 

(d) a hyperbola 
5 - 
r—2N2r (cos 6 + sin) =5= 0, is 
(a) 9 (b) 5 (c) 3 (d) 2 
33. A straight rod of length 9 units with its ends A, B always 


onxand yaxes respectively. Then, the locus of the centroid 
of A OAB, is 


(a) vray =3 {b) P+eypeu9 
(c) 4? =1 (a) 74 = 81 
34. The radius of the larger circle lying in the first quadrant 


and touching the line 4x + 3y~12=0 and the coordinate 
axes, is 


(a) 5 (b) 6 (c) 7 (da) 8 
35. A line is ata constant distance c from the Origin and meets 
the coordinate axes in A and B. The locus of the centre of 
the circle passing through O, A, Bis 
(a) x2 +y72 = 2 (b) x74 y7? = 2672 
(c) x? + y" = 3c>? (d) x44y"? = 4c? 
36. The number of circles that touch all the Straight lines 
*+y~4=0,x-y4+2=0and y=2, is 
(a) 1 (b) 2 (c) 3 (d) 4 
37, The number of integral values of ‘a’ for which the radius 
of the circle x° +7 + ax +(1-a)¥+5=0 cannot exceed 5, 
is 
(a) 14 (b) 18 (c) 16 (d) none of these 
38. If the four points of the intersection of the lines 
2x-y+11=Oandx~2y +3 =O0withtheaxeslie onacircle, 
then the coordinates of the centre of the circle are 
(a) (7/5, 5/2) (b) (7/4, 5/4) 
(c) (-7/4, 5/4) (d) (7/4,-5/4) 
39. If2x +3y-6=0 and 9x + 6y-18 =O cuts the axes in con- 
cyclic points, then the centre of the circle, is 
(a) (2,3) (b) (3,2) (ec) (6,5) (d) (5/2,5/2) 
40. If the line Ix+my+n=0 intersects the curve 


ax? + 2hxy + by*=1 at Pand Q such that the circle with 


32. The radius of the circle 


i 


23.76 


ivin. hen 
PQ as a diameter Passes through the origin, ther 
P+ m? = - 2 (a24.b) 
(a) n* (a+b) (b) 2 (a+b)? (c) 1? @?=07) (a) 1? (a ‘f at 
angent a’ 
41. Two circles, each of radius 5, have a common 2 maa 
(1, 1) Whose equation is 3x + 4y —7 =0. Then, their 
are 
(a) (4,- 5), (— 2, 3) 
(©) (4,5), (-2, —3) = 
92. PO isa chord of the circle x4 ¥-2x-8= Sho 3) © 
Point is (2, 2), The circle passing through P, O.and (1, 2) is 
tc Bony eae b) x7 + 7 — 7x — 10y + 22 =0 
(a) x* + Yo ?X + 10y +28 = 0 (Bb) x* + = 7x ‘ 
() x7 417 —7y 10y + 22 =0(d) x24 y? 47x + 10y ae. 
43, The number of circles belonging to the system of circles 
2 (x74 VY) pare (1+4*) y-10=0 and orthogonal to 
x7 442 + 4x + 6y +320, is wt 
(a) 2 (b) 1 (c) 0 (d) none of these 
44. The equation of the circle Passing through (0,0) and 
Pelonging to the system of circles of which (3,1) and 
(1,5) are limi ting points, is 


(b) (4, = 3), (- 2, 5) 
(d) none of these 


(b) x74? -11x4 Sy =0 
(d) none of these 
45. If P(-1, — 3) is a centre of Similitude for the circles 
eae ¥ = land x* + y? ~ 2x —6y+6=0, then the length of 
the common tangent through P to the circles is 
(a) 2 (b) 3 (c) 4 (a) 5 
46. If Pp (1,1/2) is a centre of similitude for the circles 
x4 Yo +4r 4 24-4=0 and x74 ¥? —4x— 2y+4=0, then 
the length of the common tangent through P to the circles 
is 
(a) 4 (b) 3 (d) 1 
47. The equation x +. ¥—2x-24 ¥-8=0 represents a 
System of circles, ), being a parameter, Passing through two 
fixed points P and Q. The circle on PQ asa diameter, is 
(a) 74-2 = 9 (b) 7+ -2x-g - 9 
(©) x7+y?~2y = g (d) x74 2x2 = g 
48. x = lis the radical axis of the two orthogonally inter- 
Secting circles, If x2 4 ¥=4 is one of the circles, then the 
other circle is 


(@) x+y? sy 44 = 9 (b) x7 41472 -gy 44 — 0 


Answers 
29. (b) 30. (d) 31. (a) 32, (c) 33, (b) 34. (b) 35, (4) 
36. (d) 37. (c) 38, (c) 39. (a) 40, (a) 41. (c) 42. (b) 
43. (a) 44. (b) 5. 
50. (d) 51. (a) 59. (d) 53. 


1. (b) 2. (a) 3, (c) 4, (d) 5. (a) 6, (a) 7, (a) 
8 (a) 9. (a) 10. (a) 11, (b) 12. (b) 13, (a) 14, (c) 
15. (c) 16. (b) 17, (a) 18, () 19. (a) 20. (b) 21. (c) 
22. (c) 23. (b) 24, (b) 25, (b) 26. (b) 27, (a) 28. (d) 


Solutions of Exercises and Chapter-tests are available in a Separate book on 


49. 
an 4 
tt Sire Me) 
(a) 2 (b) -2 (c) ~4 ) “ty 
2 2 ~- £ . : 
50, The circles x- + Y"+6x + 6 = Oand Se 7? PN 
(a) cut orthogonally (b) touch ¢ ho 12, iy 
{c) intersect in two points he, in) 
(d) touch each other externally Ne 
51. The equation of the Pair of Straight lines Pal 
and touching the circle x¢ + y—6x— 4y — 7, x = ty Xy 
: o Oo i” > ih x 
(a) y-4y—21 = 0 ©) ray | 
() -4y +21 = 0 Kage 


53. 


55. 


The equation of the circumcirele es ; , kid #2) 
fa fies =0,y=0,2x+3y=5 ws the Tangle 
(a) 607+) +5Gx-2y) = 9 

(b) x? +57 - 2x — 3y +5 

(c) x7 +4? +2x-3y—5 
(d) 67+ y’) —5 (3x4 2y) =0 

The value of A for which the circle 

x74 7 + 2x4 6y + 1 =0 intersects the circle 
x7 +? + 4x 4 2y= 0 orthogonally, ig 


yu (b) - (c) =5 
(a) 5 (b) -1 (c) r 


=4 
forme, 


- 


(a) 5 


- The equation of the circle Concentric to 


2x2 2y* ~ 3x + 6y +2=0 and having da. © Ciel 
ieee is z a Bvieg souble the are, of 
(a) 8x7 + 8y? — 24x +48y-13 = 9 

(b) 16x + l6y? + 24x ~ 48y — 13 — 0 

(c) 16x74 16y” ~ 24% + 48y— 13 = 0 

(d) 8x? + By? + 24x — 4gy — 73 =0 

The circles 32 +y¥* +X+y=0 and rpPyy 


tersect at an angle TY = 0m 
Hee TA | TSO) x/ alien x/2 
ihe equation of the Image of the Circle 


© 9)'+ U—2)=1 in the mirrorx4y 15 
(a) (© 14)? + (y—13)2 = 1 (b) (15) + yyy? 
(c) (X= 16)? + (y — 15)2 =1 () (X=17) + (y-1@)-) 


(b) 46. (©) 47, (b) 48. (0) 49. ( 
(c) 54. (c) 55. (4) 56. (d 


"Solutions of Objective Mathematics". 


all 
2 
12. 0 ly 
Ble, 0 
=f ,, CONIC SECTIONS 
conic section, as the name implies, is a sect: ‘ . 
circular (not necessary a right circular) canon Sut off from a nS Ns and distinct for @ < g 
jous ways. The shape of the section oo° OY a plane j Coincident for @ = oj 
yanie : © section de di Plane in (iii) imagi = 1. the plane touches the 
jtion of the cutting plane, Pends upon the aginary for O>c¢ cone 
Consider a double right dircular Cone Of semj.....; 
| and let it be cut bya plane inclined at RI Sas angle 
| the cone. We will get different Sections GX — ine axis of 
CASE! If the plane passes through the vertex O anaes 
(a) 3 
2 
t: 
i Sitele 
e ate, 
Fig. 5 
CASEI If the plane does not pass through the vertex O: 
The curve of intersection is called 
Y= 0in | (i) acircle ifO="/2 
| (ii) a parabola for 0=« ice,, if the plane is parallel to the 
) x/2 Fig. 1 Fig. 2 generator PQ 
Circle (iii) an ellipse for 6 > (6 ¥ 7/2) i.e., if the plane cuts both the 
generating lines PQ and RS. 
41 (iv) ahyperbola for 8 <ai.e,, if the plane cuts both the cones. 
; 6)=1 1.1 ANALYTICAL DEFINITION 
DEFINITION A conic section or a conic is the locus of a point which 
moves in stich a way that its distance from a fixed point always bears 
a constant ratio to its distance from a fixed line, all being in the same 
d) plane. it 
,) Thus, if $ is a fixed point in the plane of the paper and ZZ’ isa 
fixed line in the same plane, then the locus of a point P h 
moves in the same plane in such a way that “ 
) = = Constant = ¢(say) iam 


is called a conic section or simply a conic. eid 
The fixed point is called the focus of the conic section and the , 
The curve of intersection is a pair of straight lines passing _ fixed line is known as its directrix, The constant ratio ‘e * is S ; 
through the vertex which are called the eccentricity of the conic section cal 


Fig. 3 Fig. 4 
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24.56 
; srpendicular 
Statement—2: The locus of the point of intersection of perpendicu 
langents toa parabola is its directrix. 
(a) 1 (b) 2 (c) 3 
Ans, (a) 4.17) 
SOLUTION. Statement-2 is true (sce Theorem2 on page a a 
Statement-1 is also true, because given tangents are oR iss 
from the point (—a, —b) which isa point on the directrix. Also, 
Statement-2 is a correct explanation for statement-1, 
EXAMPLE 7 Given 
¥ =4y5 x 
Statement—1: An 
Y=x4 5. 


(a) 4 


: A circle 2x2 +2y*=5 and a parabola 
ot Ry ecee tes is 
equation of a common tangent to these curve 


Statement—2- If the line y= mx+-2., m 40, is their common 
- m 


tangent, then m satisfies m’ — 3m? +2 =0. 
(a) 1 (b) 2 (c) 3 
Ans. (b) 


(d) 4 
[JEE (Main) 2013] 


EXERCISE 


is ; choices (b), fc) and (dd) for its MSWeYP, o1 if tohyi, 
This exercise contains multiple choice questions. Each question has 4 choices (a), ( b), (c) and (d) for its answer, out of which Only ong i 


1. If the focus and vertex of a parabola are the points (0, 2) 
and (0, 4) respectively, then its equation is 
(a) y7=8x+32 (b) 7 =-8x+32 
(c) x7+8y=32 (d) x7-8y=32 
2. The equation of the directrix of the parabola 
x7~ 4x ~3y+10 = 0, is 


Poa) =) 
(a) y= 4 


(d) x= 4 
3. If the vertex of a parabola is the point (~3,0) and the 
directrix is the line x + 5 =0, then its equation is 
(a) i7 = 8(x+3) (b) x7 = 8(y +3) 
(c) ¥ = -8(x+3) (d) y° = 8(x+5) 
4. The angle made by a double ordinate of length 8a at the 
vertex of the parabola y* = 4 ax, is 
(a) 2/3 (b) n/2 (c) n/4 (d) 2/6 
5. The coordinates of a point on the parabola ¥ =8 x whose 
focal distance is 4, are 
(a) (1/2, £2) (b) (1,42 2) 
(c) (2,44) (d) none of these 
6. An equilateral triangle is inscribed in the parabola 
y’ = 4ax whose one vertex is at the vertex of the parabola. 
The length of its side is 
(a) 4a v3 (b) 2aN3 (c) 16aN3 (a) BaF 
The coordinates of the focus of the parabola 
x7 4x ~ 8y-4=Oare 
a) (0,2) ©) 21) (2) ay @2,4) 
f¥;, Yo and ¥ are the ordinates of the vertices of a triangle 
scribed in the parabola ¥ =4 ax, then its area is : 


Oy=F @y=-2 
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OBJECy, 
The » 


oA 5 , bal 
SOLUTION The equation of a tangent t, 4 The 
AE = AR = 
NS where mm is the « Bx, 
yemxto, MAS the Slope of the ta 
tanga, 
i 


Pes pa ped Diss 
If it touches the circle 2x7 + 27 =5 the n 


V5 /m a V5 
Viem?| 2 
ee iN 14m = V2 
=> m+ ne -~2=0 
= (n> 4-2) (mn? —1)=0 
= tek 


Substituting these values in y = my «. \5 the a 

5 : m1 Squat, 
mon tangents are y=x+\5 and Y=—x_ Ve 

m satisfy m* — 3m? + 2=0. Hence, both the 


St) 
ye { Stater 
But, statement IT is not a correct explan; 


(a) 5 lu ~ ¥2) Y2- ¥3) 3 ~y;) 
©) 4, | (1-2) 2 -Y9 Ws- ¥)| 


1h 
() 3 | (1 ~ Yo) Y2~ ¥3) (Y3 = y,) 
(d) none of these 
9. The area of the triangle inscribed in the par 
the ordinates of whose vertices are 1,2 men 
(a) 7/2 sq.units (b) 5/2sq. units 
(c) 3/2 sq. units (d) 3/4 Sq. units 
10. The length of the latusrectum of the parabola Whose 
is (3, 3) and directrix is 3 x-4y 2.40 fs 
(a) 2 (b) 1 ©) 4 (4) noneoting 
11. The length of the latusrectum of the parabola Whose focus 
is A og eile d directrixis y="; 
23° Sie O) an Meese ie 


2 


uw 
(a) g cos” Ot 


(b) we cos 2 & 
: 2 

(d) = costa 

12. The locus of the points of trisection of the double ordinals 
of the parabola y? = day is 
(a) y>=ax (b) 9y=4ax (0) 9y>=ax (A) fi 

13. If thesegment intercepted by the parabola = dax witht 
line [x + my +n = 0 subtends a right angle atthe vertex 
(a) 4al+n=0 (b) 4al+4am+n=0 
(c) 4am+n=0 (d) al+n=0 


14. The length of the chord of the parabola y7 S 4 “fp are | 
ugh the vertex and making an angle 0 with 


(a) 4 cosec? 9 (o) 4acos dost } 


2 
(c) cle cos 2 o 


acot® cosec” 0 (d) 2a cosec* 9 


) 4 Q ay - > 

- representation (2 +f, 2¢ 
, parametric represen ,@t+1) represents 
Ft hae 3 parabola with focus at (2,1) Presents 
a parabola with vertex at (2, 1) 
an ellipse with centre at (2, 1) 
ait ne of these 

>, in which the line segment join; 
. the ratio mm : he Bment joinin : 
'g point (4, — 6) and (3,1) is divided by the Sabon 


Z 


—2+2 155 
b eNIDS 


(a) ‘ 
(d) ~204Vi55 : 11 


Fes ee 
«) -20+2 V155 11 


Sof kG p) is the mid point of a chord passing through the 
" Op, vertex of the parabola y~ = 4x, then 
ane (a) 0220 (bo) 2¢=b ()@=2b ) 2a=we 
ei hye 4. If the vertex and focus of a parabola are (3, 3) and (—3 3) 
“I. respectively, then its equation is ‘ 
(her 6 r= Ay ROS RO) A (h) X'~6x+ 24 y~ 63 =0 
(c) y —6y + 24x-63=0 (d) y°+6y—247463=0 
oe | 49, The locus of the middle points of the focal chord of the 


ect. parabola ¥ =4 axis 
(a) ¥=a(x-@) (b) y?=2.a(x-a) 
(c) ¥ =4a(x~a) (d) none of these 

20. If yy, ¥2 are the ordinates of two points P and Q on the 
parabola and y, is the ordinate of the point of intersection 
of tangents at P and Q, then 
(a) Yy, Yor ¥3 are in AP 
(c) Yy Yar yg are in GP 


(b) ¥;, V3, y) are in AP 


=4y (d) ¥)- Ya, Yo are in GP 


21. Ifthe line x + y = 1 touches the parabola y-y+x=0,then 
the coordinates of the point of contact are 
(a) (1,1) (b) (1/2,1/2) ©) @D (d) (1,0) 
22. The locus of the foot of the perpendicular from the focus 
upon a tangent to the parabola ¥ =4axis 


directrix (b) tangent at the vertex 
ie o : a (d) none of these 


23. The equation to the line touching both the parabolas 
ye=4xand x =—32yis 
(a) x+2y+ 4=0 
(c) x-2y-4=0 


24, If t is the parameter for one end of a focal chord of the 
i th is 
parabola y =4 ax, then its pea 


; 1 t+ ] (d) a(t 7) 

(a) a(t] (b) aft ] (c) a i i 
[JEE (WB) 2008) 

point (at®, 2at) of the 


(b) 2x+y-4=0 
(d) x-2y+4=0 


f the normal at the 


(c) -t (d) -1/t 
2 2 ap)on y? = 4ax,meets the curve again 


25. The slope ° 5s 
parabola, a AA 
(a) 1/t 

The normal at (4P 


26. 
at (aq 2 aq) then 
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2 
4 ae Nieat (b) p*-pq+2=0 
be ey spare: (a) p+ pq+1=0 
+ thelengthofthesubnormalt are = 
point is equal to alte theparstole y= tab 
CY te 
(a) av2 (b) 2 Y2a (ce) a/N2 (d) 2a 
28. ihe two parabolas y= 4x and x? =4y intersect ata point 
, whose abscissae is not zero, such that 
(a) they both touch each other at P 
(b) they cut at right angles at P 
{c) the tangents to each curve at P make complementary 
angles with the x-axis 
(d) none of these 
29. A set of parallel chords of the parabola y* = 4axhave their mid- 
points on 
{a) any straight line through the vertex 
(b) any straight line through the focus 
(c) a straight line parallel to the axis 
(d) another parabola 
30. The point on the curve y = ax the tangent at which makes 
an angle of 45° with x-axis will be given by 
(a) (a/2,a/A) (b) (—a/2, a/4) 
(c) (a/4,a@/2) (a) (-a/4,a/2) 
31. If 2x +y +k = 0 is anormal to the parabola y° =- 8x, then 
the value of k is 
(a) -16 (b) -8 (c) -24 (a) 24 
32. If the parabolas ¥ = 4x and x* = 32y intersect at (16, 8) at 
an angle 6, then 6 is equal to 
(a) tan“'(3/5)  (b) tan”! (4/5) (c) * (a) 7/2 
33. The normal at (a, 22) on = 4 ax, meets the curve again at 
(a, 2at), then the value of fis 
(a) 1 (b) 3 (c) -1 (d) -3 
34, Ifa chord which is normal to the parabola y= 4.ax at one 
end subtends a right angle at the vertex, then its slope is” 
(a) 1 (b) V3 (c) ¥2 (d) 2 
35. Theequations of thenormalsat the ends of the latus rectum 
of the parabola y¥ = 4ax are given by ; 
(a) xt-y?-6ax+9a=0 
(b) 2 -y?-6ax-6ay+9a°=0 
(c) P-y-bay+9a°=0 
(d) none of these 
36. The normal at the point P (ay, 2ap) meets the parabola 
y= 4 ax again at Q (aq, 2aq) such that the lines joining the 
origin to P and Q are at right angle. Then, 
(a) p> =2 (b) @=2 (c) p=2q (A) gQ=2p 
37. If the normals at points ‘t)’ and’t,’ to the parabola . 


y= 4ax meet on the parabola, then 


(a) yh=-1 (b) y=-h- > | 
1 e 
(c) Hty=2 (d) none of these va ey 


- {AIEEE: 


Product of ordinates of Pand Q is s 
(a) 497 (b) 2a? (c) -4a (d) 8a" 
39. The angle between the tangents drawn from the origin to 
the parabola y = 4a (x —a), is 
(a) 90° (b) 30° (c) tan®* (1/2) (d) 45° 
40. The angle between the fangents drawn from a point 
(~@, 2a) to17=4 ax, is 
AEA Nb) ioe ieeysaeis (d) 7/6 
41. The angle between fangents to the parabola y* = 4 ax atthe 
Points where it intersects with the line x — y~—a=0, is 
(a) 1/3 (b) x/4 (c) 7/6 (d) x/2 
42. If P (3, 2) is one end of the focal chord PQ of the parabola 
tax t+ 4y = 0) then the slope of the normal at Qis 
(a) -1/2 (b) 2 (c) 1/2 (d) -2 
49. Ifx = my +c isa normal to the parabola x7 = 4 ay, then the 
value of c js 


3 
(a) ~2am —ap3 (b) 2am +am 


2a a 2a, a 
() - mm BE) (d) m ry m3 
44. The equation of the normal at the point of contact of a 
fangent = Ke , is 
mom 
(a) y=mx-2 am ane (b) my =m x-2 am ~a 
(c) we Y=2am? = py? X+a (d) none of these 
45. If P (at,?, 2at,) and Q (at,* 2at,) are two variable points on 
the curve ° = 4 ax and PQ subtends a right angle at the 
vertex, then f, t, is equal to 
(a) -1 (b) -2 (c) -3 (d) -4 
46. If the vertex of the parabola Y=X-8x4+¢ lies on x-axis, 
then the value of ¢ is 
(a) -16 (b) -4 (c) 4 (d) 16 
47. If the chord Y= + ¢ subtends a right angle at the vertex 
of the parabola a4 ax, then the value of ¢ is 


(a) —4am (b) 4am (c) -2am (d) 2am 
48. The equation of the tangent at the vertex of the parabola 
44x42 =i 
(a) x=-2 (b) x=2 (c) y=2 (d) y=- 


49. The locus of the Point of intersection of Perpendicular 
tangents to the Parabola x = 4 ay is 


(a) y=a (b) y=~a (c) x=a 


50, If y=2x +3 is a tangent to the Parabola, y = 24 x, then its 
distance from the parallel normal is 


(a) 5 V5 (b) 10 V5 (c) 15 V5 (d) 3\5 


1, If the normal at (1, 2) on the Parabola * = 4 y meets the 


Pye again at the point (2.28, then tne value of tis 
(a) 1 (b) 3 (c) -3 (d) 


; a 
38. If the normals at two points P and Q of a eset 
¥=4ax intersect at a third point RK on the curve, then the 


OBJECTIVE MATHE Ny 
5 iT 

52. The normals at three points P, OLR of the pa 
z i= 4 ax meet in (ft, k). The centroid of triangle Pop 
(b) y=0 (c) x= -a (d) | arn 

Ya 


(a) x=0 


IP t 
- { 8 : 
53. If the point P (4, — 2) is the one end of the focg Mp) 1955) Ff 


of the parabola ae = x, then the Slope of the ta td 
(a) —1/4 (b) 1/4 (c) 4 
54. If PSQ is the focal chord of the Parabola ¥ = 8 
; SP = 6. Then, the length SO is 
(a) 6 (b) 4 (c) 3 
> betwee als to the 
. The angle between the norma Parabola 
55 points (6, 12) and (6, -12), is ¥ a 
(a) 30° (b) 45° (c) 60° 
56. The common tangent to the Parabola ve p 
=4 ay, is 
{a) x+y+a=0 (b) KEY Say 
(c) x-y+a=0 (d) yah 
57. The equation of the common tangent touching the ci 
(x —3)? + ¥ =9 and parabola y* = 4x above 


Such 


ay ang 


X-AXis ig 


(a) VBy=3x41 (b) V3y=—_ 
(c) VBy =x +3 (d) VSY=~3x_ | 
EE (wp) 2007) 


58. The length ofthe subtangent to the Parabola 4 — 
point whose abscissa is 4, is 
(a) 2 (b) 4 (c) 8 (4) none of 
59. If P is a point on the parabola ¥ =4ax such that 
Subtangent and subnormal at P are equal, then the C0or. 
dinates of P are 
(a) (4, 2a) or (a, ~ 2a) (b) (24,2 V2 a) or (2a, ~2 5) 
(c) (4a, — 4a) or (4a, 4a) (d) none of these 
60. The normal to the parabola ¥ = 8x atthe point (2, 4) meets 
the parabola again at the point 
(a) (~18,-12) (b) (¢ 18,12) (c) (18, 12) (d) (18, ~19) 


2003) 


16 xaty, 


IEE (Orissa) 
61. The graph represented by the equations 
¥=sin* t, y=2cos tis 
(a) a portion of a Parabola_ (hb) a parabola 
(c) a part ofa sine staph (d) a part of a hyperbola 
62. The Subtangent, Ordinate and Subnormal to the Parabola 


=4ax ata point (different from the Origin) are in 
(a) AP (b) GP (c) HP (d) none of these 
63. The tangents at the Points (at,?, 2at,), (at,”, 2at,) on the 
Parabola y* = day are at right angles if 
@) th=-1 — @) Hh=1 ©) th=2 @) th=-2 
64. The equation of the parabola whose vertex is at(2, ~ 1)and 
focus at (2,3) is 
(@) x? +4r~ gy 19 — 9 (b) x7 = 4x 4.8y +12 =0 
(c) x7 +8y = 49 (d) x7=4x+12 = 0 
65. If P(1,3) and Qc, 1) are two points on the parabola 
= 4x such thata Point dividing PQ internally alae 
1:1 is an interior point of the parabola, then A lies in 
interval 
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. | aprsoe R 3 : 
ty the vertex of the aoe ¥ + 6x = 2y¥+13 = 0 is - If af tangents drawn from a point P to the parabola 

ie fa) fice 1) ( ) Sree : ) (c) G/2,1) (a) 7/2, 1) 4 = ee such that the slope of one tangent is double of 
| The cartesian equation of the directrix of the parabola ne other, then P lies on the curve. 
: e whose pares a ar . =2t+1, y=P4 2, is (a) 9y= 2x" (b) 9x = 27 
§ a) ¥ = 2 ves ae é a Y=-1 (a) y=-2 (c) 2x = 9/7 G@inene 

if the vertex OF 2 para>ola is (0, 2) and the extremities of 72, The ar le betw 

; * yatusrectum are (— 6, 4) and (6, 4), then, its equation is Ngie between the tangents drawn from the point 


a) 2-4y+8 = 0 (b) + 4y-8 = 0 
() x By +16 = 9 (d) x7+8y-16 = 0 
ash line L passing through the focus of the parabola 
;-2)° =4 (x +1) intersects the parabola in two distinct 
oints. If m be the slope of the line L, then 
{a) me (— 1, 1) (b) me (= 2,~1) U (1, <2) 
(c) me (-, 0) U (0, e) (d) none of these 
_ Lety=f (x) be a parabola, having its axis parallel to y-axi S, 
Ae which is touched by the line y = x at x= 1, then Yi 


(a) f’ 0) = f’ 0) (b) 2f (0) = 1-F' (0) 


(3, 4) to the parabola y —2y +4x=Ois 
(a) tan” (8 5/7) (b) tan” * (12/15) 
(c) tan! (5/7) (d) none of these 
Set of values of m for which a chord of slope m of the circle 
x+ y = 4 touches the parabola y* = 4x, is 
{ icy | om — 
(a) [=== vet lyf \ eet =] 
(b) (-, -1) U1, ») (c) (-1,1) (d) RK 
. The mid-point of the line joining the common points of the 
line 2x —3y +8 =O and y= 8x, is 


73. 


(1) =1 (a) FO) +f’) +f” (0)=1 
(c) f f f°) +f" (0) (a) G,2) (b) (5,6) (c) (4-1) d) (2-3) 
Answers 7 
L(@) 2) 3 @ 4&6) 5 © 6@) 70 4.) 44.0 45. @ 46. (d) 47. @) 48. 4. ©) 
8. (c) 9 (d) 10. (a) 11. (d) 12. (b) 13. (a) 14. (b) 50. (c) 51. (c) 52. (b) 53. (c) 54. (c) 55. (d) 56. (a) 


19. (b) 20. (b) 21. (c) 
26. (a) 27. (d) 28. (c) 
33. (d) 34. (c) 35. (a) 
40 (b) 41. (d) 42. (a) 


15. (b) 16. (c) 17. (d) 18. (c) 
22. (b) 23. (d) 24. (a) 25. (c) 
29. (c) 30. (c) 31. (d) 32. (a) 
36. (a) 37. (c) 38. (d) 39. (a) 


57. (c) 58. (c) 59. (a) 60. (d) 61. (b) 62. (b) 63. (a) 
64. (b) 65. (a) 66. (b) 67. (b) 68. (c) 69. (c) 70. (b) 
71. (b) 72. (a) 73. (a) 74. (b) 75. (A) 


CHAPTER TEST 
(b), (c) and (d) out of which only one is correct. Mark the correct choice. 


e ; hoices (a), 
| Each of the following questions has Jour OS (6) P+4y7 =16 (a) *=2y 


x? = 4y, then k is 
1, Ify = 2x+ k is a tangent t0 ee ! 6. The vertex of the parabola x? + 2y =8x —7 is 
equal to 3 (c) -4 (d) -1/2 (a) (4,7/2)  (b) (4,9/2) (©) (9/2,4) (a) 2,0) 
| (a) 4 ©) wu int (at 2 2at,) of the parabola 7. The point of contact of the line x-2y—1=0 with the 
rmal drawn at a pou’ WI parabola y* = 2 (x~ 3), is | 
panes again on the point (az 2 2) Ne @) 62) @) 6-2 @@25) @) 63) 
. v ata (b) t re =2h 8. The number of distinct normals that can be drawn from 
(a) ty =2 ta (a) none of these (11/4, 1/4) to the parabola y* = 4x, is 
© fhe} arty -dedofthe parabola (a) 3 2 © (a) 4 
3. The mid-point of the chord 9. At what point on the parabola y = 4x the normal makes 
A i. ‘ —1,5/2) ual angles with the axes ? 
es -1) , i ne of these (a) (4, ) (b) (9,6) (c) (4,4) (d) (1,—2) 
/ 4 
e (3/2,-}) Jatusrectum of a parabola are UOT Three normals to the parabola y= x are drawn through a 
of latus int (c, 0), then 
| 4. Thetwoenes theforuss gg @)CL-9 = PN he 
(3, 6) and (-% (vo) © 19) (c chords of the parabola (a) c=1/4 (b) c=1/2(c) c>1/2 (d) none of these 
“ ( Sid ; , 9) 
; (a) (, &) middle points | ae Bievis 11. The normal chord of a parabola y =4ax at (x,,x,) sub- 
of Sie are draw” us (b) y = 2x tends a right angle at the 
Ax Ww 


24.60 


(b) vertex 


( (a) focus (a) none of these 


(c) end of the Jatusrectum the 
> . M4, Pa are the 
12. AB, AC are tangents to a parabola y* = ad) "1 Pas Ee aent 
lengths of the Perpendiculars from A, B, C on any tang 
to the curve, then Po Py Ps are in 
(a) ALP. (6) GP. (c) ELP. 
ae ptrer touch 
13. The circles on focal radii of a parabola as diame tex fouc 
(a) the tangent at the vertex (b) the axis “ 
(c) the directrix (d) none of these 
bola x2=4y cuts 
: 14. If the normals from any point to the parabo i ooh th eee 
the line ¥ = 2in points whose abscissae are in AE ver Be an 
1 slopes of the tangents at the three conormal ports Af >se 
(a) AP. (b ) GP. (c) HELP. (d) none of t} nese 
] 15. Consider 4 circle with its centre lying on the focus of ihe 
Parabola y? = 2px such that it touches the directrix a ne 
parabola. Then, a point of intersection of the circle and the 
parabola is 
} (a) (p/2, +p) (b) (p, p/2) 
i () (~p/2, p) (d) (—p/2,—p) 
1 16. The equation of the tangent to the parabola y? = 8x which 
ih is perpendicular to the line %—3y+8=0is 
(a) 9x+3y4+2= 0 (b) 3x+y+2 = 0 
(c) 3x=-y-1=9 (d) 9x-3y+2 =0 
(erkewtr 
17. The tangent drawn at any point P to the parabola ¥s= one 
meets the directrix at the point K. The angle which KP 
subtends at the focus is 
(a) 30° (b) 45° (c) 60° (d) 90° 
18. The tangent and normal at the point P (at?, 2at) to the 
Parabola * = 4ax meet the x-axis in Tand G respectively, 
then the angle at which the tangent at P to the parabola is 
inclined to the tangent at P to the circle through P, T, G is 
(a) tan! (#7) (b) cot”! (7) 
(c) tan™! (d) cot™? (#) 
19. The parabola ¥ =4ax passes through the point (2, — 6), 
then the length of its latusrectum is 
(a) 18 (b) 9 (c) 6 (d) 16 
20. A variable circle Passes through the fixed point (2,0) and 
touches y-axis, Then, the locus of its centre is 
(a) a parabola (b) acircle 
(c) an ellipse (d) a hyperbola 
21. The locus of the Poles of the focal chords Of a parabola is 
ssioasakters of the parabola 
(a) the axis 
(c) the directrix 


(da) none of these 


(b) a focal chord 


Answers 


1 (c) 2d) 3. (a) 4, (b) 5b) 6) 7, (a) 
8. (a) 9. (d) 10. (c) 44, (a) 12. (b) 13. (a) 44, (b) 
15, (a) 16. (a) 17. (d) 18, () 49, (a) 20. (a) 21. ) 


(d) the tangent at the vertex 


OBJECTI ye My 


f the focal chord of 7 — 16x is2 5 

is ¢ Hen. 
(b) 24 (c) 26 

y-a=Oisachord of the Parabol, rr s {d) ik 


D ] ngth s rr Df - 
pM V5 (b) 404 {c) 209 Sag 


24. Equation of normal to the parabola x Pe te a) i, 
through (3, 0) ts ich 
() x-2y = 3 (4) none of these 

‘he length of the normal of the arabol, |: 

i a iene woah angle at the vertex ioe ¥ Ry 
(a) 6N3 38 ~> 

26. At what point on the parabola y= 4x, the e 

equal angles with the axis : 

(a) (4,4) (b) (9, 6) (c) (4,~ 4) 

27. The circle on focal radii of a Parabola as diameter (eg 
the 


(a) axis 
(c) tangent at the vertex 


(dq) 1 
Mal y 


(b) directriy 
(d) None of these 
28. Tangents are drawn at the ends of any focal ches 
parabola y = 16x. Then which of the following Ne 
about the point of intersection of tangents js true Sieg 
(a) its abscissae is independent of the extrem 
focal chord Hes of te 
(b) its ordinate is independent of the extremities of 
focal chord the 
(c) it is at a distance of 8 units from the verte, of 


(d) It is at a distance of 16 units from the focus of thy 
parabola 
29. The angle between the Pair of tangents drawn from (1,3) 
to the parabola ¥v = 8x, is 
(a) tan !2 


nit 
(c) tan 3 


(b) tan”! ; 
(d) tan>!3 


30. A variable tangent to the parabola y* =d4ax meets the 
parabola y* =~ day at P and Q. The locus of the mid-point 
of PQ is 
(a) y = —2ax 


() ¥ = ~ Fax 


(b) y= ~ax 
(d) y? = ~dax 


22 (c) 23. (c) 24. (a) 25, (a) 26. (d) 27. ©) #0) 
29 (c) 30. (c) 


‘ 
Solutions of Exercises and Chaptertest ans available in a separate book on “Solutions of Objective Mathematics 


= 
- 
hig 
0% 
Se 
aay ,_ DEFINITION 
. " gipse is the locus of @ point in a plane whic) : 
qd), 1 ig we way that the ratio of its distance ye pps) in the plane 
al ae in thesame plane to its distance ‘froma fixed trai ee (called 
Make, Sper) isalwoays constant which is always legs than Fi ine (called 
Ne tity, 
the Zz 
ua, yi Plx, y) 
S(focus) 
Of the ‘ 
Rent, 
F the z 
the Fig. 1 
The constant ratio is generally denoted by e di 
he the eccentricity of the ellipse. AS ON leabeliteg 
If S is the focus, ZZ’ is the directrix and P is any point 
’ the 
‘A ellipse, then by definition psn 


pm =? = SP = ePM 


ILLUSTRATION 1 The equation of the ellipse whose focus is (1, 0) 
and the directrix is x + y + 1 =0 and eccentricity is equal to 1/V2, is 


(a) (x-1) +y*=(e+y+1)7 
(b) 2{@-1)2 +7 }=@+y+1P 
() 4{x-1)2 +} = @+y +1) 
(d) none of these 


Ans. (c) : soos 
tS (1,0) be the focus and ZZ’ be the directrix. 
RGN be tl oar on the ellipse and PM be perpendicular 
Bae on the directrix. Then, by definition, we have 
Sp = ePM, where e=1/V2 
= sp = e PM? 


vr o-oh(B) Fa] 
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ELLIPSE 


Zz 

M P(x, 9) 
° S(1, 0) 
i] 

+ 

> 

+ 

ad 

Zn 


Fig. 2 
=> 4{(x-1)7 +) = (x+y +1) 
2. STANDARD FORM OF THE ELLIPSE 
The equation oe =1, where b? =a? (1 —e?) represents an 
ellipse having two foci at $(ae,0) and $’(—av,0) and 
corresponding directrices as x = z and x == = respectively as 


shown in Fig. 3 


Fig. 3 


REMARK If the centre of an ellipse is at the point (x, ,4,) and the 
directions of the axes are parallel to the coordinate axes, then its 
equation is 


DELS ea pada 
(x =X) ,¥ Y) er 


a i 


gents al a point P on thy 5 


_o The tan, Iipse = ie 
R 


‘ £ : Reaeny nie a =1, Hence n, 
s aw extremity of Pe Ft Meets a directrix at T &xplanation “atements are ty 
5 atl onl s vba ror ‘ a a ‘ are true 
peg: TH CS to the directyee ses rOUgH the focus TRAMPLE 7 pu ptatementy, ont Satement-2isacorrect 
if espordt s ey ¥ On Which T fies. MS from the palate be the locus ¢ Fa point 
ar, pT subtends @ TSM! angle at the focus Of the el); Statementaq. ay 02! 4nd SNF gy on whose distances 
lp ig to the directrix on which T lies, 1 ellipse 2y~129 E The curve C cuts off in cepa 
att 2 (c) 3 Y cae W tMkercept 2N3 from the line 
1%) (b) 4 (d) 4 Statemy, 
; : ) (a) 4 Wnt -2- The (quation Of thre curve C is x2 $2 «5S. 
: f i 7 “ 5 2 1S X* 4 Sy? eS. 
we The equation of tangent at a Point P (x,, V1) On the Ans. {c} ({c) 3 (a) 4 
oy . . SOLUTION +r 
we 2 ., *%4 Mt = ON The curve C re 
F a e Sis 2 4 2 1 S (x3, 9) and §* (- C represents an ellipse having its foci at 
pee r / a Y3,0) and major axis of length 4, 
1  ~la (@e—x,) pe) = T= 4 and Qae = WS = iy 
directrix x=" at 1 le nb id ae = 2NF <> 9 - Zand ae=V3—30=2,0=%° 
cuts the € ¢ aeyy po 
=e (1- 


» f ;S are (ae, 0 #) =H =4la- 3) 
jinates of the focus S are (ae, 0). 4) 

fSP = i Hence, the equation of C js x +y=1 
= Slope.oF~ x oP Ut Mid: 


\ 


So, Statement-2 i 
AEN 2 ae “£35 not true. 
(ae x) 1 ae Xi True = 


wie slope of ST = aey; (a/e-ae) = yy Solving 2y~1=0 and i a =1, we get P(N3 ,1/2) and 


yond Be 
my m2 = ~ 1. mS N3, 1/2) as points of intersection. 
subtends a right angle at the focus. Consequently, circle ae = ae: 
Sy syed on PT as a diameter passes through the focus ofthe = Sat eae 
deen 
elips*: 


EXERCISE 


a Ths exercise COM tains multiple choice questions. Each question has 4 choices (a), (b), (c) and (a) for its answer, out of which only one ts correct. 


ake. 1, The equation ax” + Qhxy + by? + 29x + 2fy +¢=0 represents {a) 1/3 (b) 2/3 (c) 3/4 (a) of these 
y % i ie le ccagis ote Bt 
ins an ellipse if 2 6. Ifthe tangentat any point ? on the ellipse” 5 +7 > = Lmects 
:: 4) A=0,h2 <ab (b) A#0,h" <ab i Roe 
ithe Mie ; ON 2 Ir =al the tangetns at the ends B and B’ of minor axis at L and L 
: Sekt () A#0,hr >ab SR ae kite respectively, then BL» B’L’ = Ae 
pple The equation of the ellipse whose focus is $(1,-1), wa oy P (c) +h (a) @-b 
Vine cialis 4 line x — y—- 3 =0 and eccentricity 1/2, is (a) é ; ce ap ig a variable point 
\ eee Ps directrix the line } a . 7. If A and B are two fixed points and Ris 
ame ad |? (a) 7x2 +2ay+7y -10x+10y¥+ Ligh such that PA + PB =4, the Waist as ae 
i 0) 7 et ad y ee 7=0 = ; eee (d) fone of these 
} 2 ~ a c) a a 7 AA 
2 WN; he i tae aa 8, The length of the latusrectum of the ellipse 3.7 i Ue 
sdahaae (d) none of these p the axes , (b) 3 (c) 8 : 
: i eferred to its axes as (a) 4 . 
: its | 3. The equation to the ellipse Soe foci are (t 2, 0) and ec . . We + = J whoselatusrectum 
be Car) of x and y respectively) whos 9, Theeccentricity of anellipse” 3 +5 
icity 1/2, is re 
ad centricity 1/2, 2 v , its major axis is we 
‘s Boar Beet | is half of its ma} eet 5/2. (a) none of these 
aii leaned x (b) 367427 ay (b) ¥2/3 ©) ¥ 
at(y, ype” (a) =—4+27= 16 (a) 1N s 
a 12 16 x Vy whose latusrectum 
y, Cet t 4 () x* y 1 (d) none of these 10, Theeccentricity ofanellipse 2 + 2 
‘ Cieak = oe 
s 16 8 its axes as the axes << half of its MINOF aXts aie = of these 
: : ipse (referred to} int is half of Ms Bie (c) ¥3/2 (a) noneot thes 
Jager ee cmauon ¢ us oe Nich asses through herp (a) 1/N2 Vik e the minor axis of an ellipse 
+ al taney respectively) : i fthe focal distance of anen dy respectively) is k 
» kad , . . a a bs : t 
ayk tricity 2/5 1s 11 1 xes aS the axes of xand y P is 
(-3, 1) and has eccen 5 ¥ +3 y =48 (referred to its axes voor its foc! is 2h, then its equation 
I r+6y=33 ©) d the distance between ™ 
q (a) oe + t » (d) none of these an 
r, (c) 3 +5 =32 30.4 = 018 
gx+5ih 


a 5. The eccentricity of the ellipse 
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() = 2s) aue 
ae oe o) 5+ = aero an clings 
ee eo 24. The foci of an ellipse are (0, + 6) and the (d 
ee ¥ 2 directrices are y= + 9. The equation f Mati 
(c) 2t> =] x > © the ellipse 
ny er jp (d) AEM! (a) 5x7 +97 =4 (b) 2x? 6y2_ 
f aes and 3y +4x=0 are the equations of a pair of () 6x°+ Sy? = 45 (d) 97 +52 
Be jugate diameters of an ellipse, then the eccentricity of 25. All ellipse has its centre at (1, =1) and sem; =189 
, € ellipse is and it passes through the point (1, 3). Th OF aie 
ae (b) \275 () \I/8.— a) VED ellipses vation fi, 
(EE (WB) 2008 (+1) +1) _ aa 
13 If 0 iS a parameter, then x=a ee @ + cos @) | sry as 162 (b) =i)" +441) 
RD represents ; (x=1)*  y+1? me 2 bs 
an ellipse g (0) 1 (da) +1) 
(Olaeacrsaen (b) acircle 16 64 Pip oa 
P Straight lines (d) a hueos 26. Let LL’ be the latusrectum and $ be a re f as a 
14. The dist JEE (WB) 2008) fe 8 oF the ell 
2 2 ances from the foci of point P(x,, y;) on the ellipse 2 + % =1IfA SLL’ is equilaterial, then the ectenee Pse 
9 * 5 =lare the ellipse is we 
5 4 (a) 1/V5 1/V3 
1 S eR) 5#5% () St oY; (d) none ofthese 97 The ane e ae ke ) ais 
5. me €quation of the ellipse having vertices at (+5, 0) and 3x2 4y? € axes of the eli 
oci (t 4, 0) is é , 0) an ns + Bp cS AV NS Pse 
2 v ay xt Y= (b) x+3=0 
eral oa Pyety te = peas -5= 
©) 35 *76=1 (b) 9x7+25,2=295 sai the Gatton @) r+1<0,y-125 
53 - The equations to the directri ‘ 
©) = £ 2 2 ces of the ellins 
9 +551 (d) 4x7+5y2=20 YEE (WB) 2008] TA Ee Oe alae ae se 
ae be (a) 5x-15 + 18V5 =0 (b) 5x+1542\5 
. GS JE tty Of the conic x7 — 4 x+ dy? = 12 is (c) 15x+5+2V5 =0 (d) 15-541 si 0 
ae /2 : (b) 2/3 (c) V3 (d) none ofthese 29: If the vertices of an ellipse are (— DR 4)a a ae 
C ioe ean ioe of a point on the ellipse eccentricity 12/13, then the equation of the ane Pas 
re (—1, 0) and (7, 0) and eccentricity 1/2, i x- 4)? -1)% 
(@) 3+8c0s 0,418 sin 6) — (b) (8 cos 6, 4 v3 sin) @ “5 : sas =1  (p @=4" uv -1p 
(C) (3 +43 cos 6, 8 si ‘ 169 * 95 =1 
, 8 sin 8) (d) none of these () (x-1)? (y-4y (tay , 
, C) 9 te = (x+1 +4 
18. If $ and 5’ are two foci of an ellipse © + ¥ =1 (<b) and oo et 
ake 30. If the coordinates of th i : 
P(x : : b or tile vertices of an ellipse are (-6, 1) 
1, ¥1) 4 point on it, then SP + SP is equal to Phe faa and the equation of a focal chord passing through 
(a) 2a (b) 2b (c) at+ex, (d) b+ey the focus on the right side of the centre is 2x — ¥-5=0.The 
19. The eccentricity of the ellipse represented by the EGantion: equation of the ellipse is 
(a) GAD, Way? _ @+1? , w-1? 
25 {me (b) ast a1 


25 x7 + 16 y-150x~175 =0is 
(a) 2/5 (b) 3/5 (c) 4/5 (d) none of these 


20. The length of the latusrectum of the ellipse 5x? + Oy? = 45 
is 


(a) 5/3 (b) 10/3 (c) 2N5/5 (a) VE 
: 5/3 
21. The radius of the circle passing through the Me of te 


ens toee 
ellipse 16 + v = 1 and having its centre (0, 3), is 


(a) 4 (b) 3 (c) V2 (d) 7/2 
(JEE (WB) 2007} 
22. The eccentricity of the conic 4x* + 16 ~ 24x — 32y =1 is 
(a) 1/2 (b) ¥3 (c) ¥3/2 — (d) B74 
EE (WB) 2 
23. A set of points is such that each point is the tstes ape 
int (4, 0). Then, the 


away from the y-axis as it is from the po 
locus of the points is 
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(b) parabola (c) ellipse 


(a) hyperbola 


(=1? | (y+1/? 
© se ee a 


(d) none of these 


31. Ifthe tangent at the point} 4 cos 6, ra sin | to the ellipse 


167411 ¥ = 256 is also a tangent to the circle 

+ ~2x = 15, then the value of $ is 

(a) +n/2 (b) +n/4 (c) +n/3 
ore man running round a race course notes that the sum of 

the distances of two flag-posts from him is always 10 

metres and the distance between the flag-posts is 8 metres. 

The area of the path he encloses in square metres is. 

(a) 15% (bo) 12m =) 18m ~— (a) 8 
33. The angle between the pair of tangents drawn from the 


Point (1, 2) to the ellipse 3 x? +2 y? =5 is 


(d) 7/6 


DF file. 


a ae <i = 
— A SEZ See sl. 
ys + a = ———= Z a 
= a i 
Se  —— 
7 ° ¢ ' 
a 2) (b) mv . 4 
2) \S 5. The locus of =" 
8 the point of intersect 
i q (d) tan”! (a2 5) ellips x + ¥ ier annals 
pse ip = 1 which meet at right angle is 


j of the ellipse, 25 (x + 1 +9 (y +2)? = 225 are at 46. 
ya,2)and Oe 8) (b) (2,1) and (2,6) . 
44, aan 2,1) (d) (-1,-2) and (-1, ~ 6) 
: coordinates of the centre, a focus and adjacent ve 

b re 53), (3-3) and 4, — 3) respectively, then die ean 


47. 


ta : of the ellipse is 
2 3) 2 
aye WS a1 (x =3) -2 
D4 ae 3 (b) "aie =1 
2 2 ‘ 2 48 
‘ Sia 


“the eccentric angle of the point of contact of the line 


2 
¥,¥. 2 with the ellipse x A 
a a 


(b) 7/3 


k Fe] =1,is 
0 {c) n/4 (d) 2/2 


- If the polar with respect to y = 4ax touches the ellipse 


49. 


{a) a circle y 
The nu ce Capable (c) aneltipse (d) ahyperbola 
( ven ellipse is mals that can be drawn from a piont to 
a) 2 
The een ” re () 4 (a) 1 JE (WB) 2006} 
€ squares of the perpendiculars on any 


tangent > ellivs 
gent to the ellipse a + , 3 =1 from two points on the 


ns a each at a distance ae from the centre is 
a) 2a (b) 27 (c) @ +0 (d) e- 


2 
x 
2 +" =1, the locus of its pole is 


- 


{a) 


ct (4a oe /B*) - 
(c) +h yf =1 
itp and q are the segmen 


(a) none of these 
ts of a focal chord of an ellipse 


: 4 
ja tangent, having slope — 3 , to the ellipse 75435 = 1 rel ye. ae 
ts the major and minor axes in points A and B ery 
ively, then the area of A OAB is equal to (a) a? (p+q) = 2bpq (b) # (p+ q) = 204 
(b) 48 Sq- units {c) a (p + 9) = pq (d) b (p + 4) - 2a* pq 
(d) 24 sq. units x vos 2 7 
equation oF the ee of the ellipse 2x7 +5 ye =20 50. If +4, 42 touches the ellipse 2 + 2 = 1, then the ec- 
bc ; ant (2, 1) 
ty ie ape Bh e point (2 is 4 snp en cee angle of re Poe of contact ee to iy 
i) bx+4yt13=0 (d) none of these ) foe (@) 
a diameter of < +9 ¥ =25. The eccentric angle of A 51. Let Pbea point on the ellipse 4 s in = 1 of eccentricity ¢- 
6. Then, the eccentric angle of Bis , “ ne , aii - 
a/6 (b) =5n/6 (c) 22/3 (A) none of these A a AAPA esha foci of the ellipse, 2 
. : 2 “yg : 
be re the ellipse 4x +y°=16 is (a) @:1 (o) 2:1) e:3 (d) 1/e:1 Z 
52. If Pye) and /2.+8) are two points on the ellipse - 
PO) 08-2) OCB) On ay audi a/zeeniare SSE e S 
squation of a diameter conjugate to 4 diameter at Ze 1. Locus of the mid-point of PQ is z 
b a o 
mex of the ellipse = +79 = 18 2 2 
ao Sear ware 
{a) y bs (b) y=-5% (c) y=5% (d) none of these 2 ? Fe 
a 
i a 4 = 2 a) none of these 
2 If and 4 are eccentric angles of the ends of a palt of ©) 4 2 3 9) 
conjugate diameters of the ellipse 2 + - =1,then(9-9) 53. The ses of the circle passing through the foci of the 
is equal to ellipse 76 * £ = 1, and having, its centre (0,3) is 
) tn/2 (b) +% (c) 0 er haa (a) 4 (b) 3 (c) VI2 (a) 7/2 
FA Avare the vertices, 5, S’ are the fociand Z, 2 are (x ty-22 , mw ay 
of the directrices of an ellipse with centre CthenCS, 54, The centre of the ellipse ~~ g ago lis 
Zare in 0,0) o) (1) © (1,0) (d) (0,1) 
these (a) © Jin 
AP. = (b) GP. (c) HP. : z See 55, Inanellipse the distance between its foci is 6 and its munor 
he eccentricity of an ellipse whose pair © axis is 8. Then, its eccentricity is 
diameter are y = x and 3 y=~2* aes (a) 4/5 (bo) 1/52) 3/5 (a) 1/2 
(b) 1 /3 (c) 1 [NB (d) none 0 
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56. Sand Tare the fociofa 


OBJECTIVE MATH 


Se, caches nellipse and Bis an end of the minor a) x=a/e (b) w4y*=41 (¢ 2 4 2 8 
Baie If STB IS an equilateral triangle, the ecenpaalee Brine 2 ; oe EG (a) * =e jto# 
ete ‘ 69. The distance of the point 6’ on the ellipse x= “4 nel? : 
> is (b) 1/3) 1/2 (d) 2/3 ne TR Ui, | gil te 
» The leng 7 a foc 1s | 4 
Ahe lc ngth of the latusrectuum of an ellipse is one third of ; sate ee 0) n , ape x 
its Major axis, Its eccentricity would be ay € os (b) a(e— COs 6) { ig ? 
(a) 2/3 (b) ¥2/3 (c) 1/V3 (d) 1/N2 (c)a. (1 cos 9) (d) as 2 cos ) a b 
58. If the length of the major axis of an ellipse is three times “A : YS 678 8 Maneent:to the velinserc +226 th ) Ba 
the length of its minor axis, its eccentricity, is eet 5 ei e € 
(a) 1/3 (b) 1/N3 (c) 1/2" (d) 2N2/3 (a) 36/m* (b) Gm" -3 (c) 3nr46 (ens x aie 
59. The distance betwee Rear { =a) 2 ms Paap Al ie 
i © distance between the foci of the ellipse 5x“ + 9y* = 45, 71. Let Pbea variable point on the ellipse x ik bon +3 ? y* 6 
(a) 2.2 , sill seee 25 16 1 With fog pe 2 
bid es (b) 4 (c) 42 (ad) 2 at S and S’. If A be the area of triangle pss’ ) n/ 
60. The! a iA maximum value of A is 97 then the @ 
. The engi of the latusrectum of the ellipse 36 49> lis (a) 24sq. units (b) 12.sq, units yanes 
(9) 98/6 (b) 72/7 (c) 72/14 (d) 98/12 (9) ee QO (d) none of these ; cent 
61. The equation of the ellipse whose one focus is at (4, 0) and 92. The ellipse 2-4 =1 ithe ereat ‘ 9 
WHGse GEGEN BAGH Cd TE 2. The ellipse tai and the straight line Y= MX +¢ in (a) 4 
4 2 ‘ > ~ a ~ate = ae ‘ 
(a) s 5 ¥ =1 (b) x + ve =1 (c) Reh hes 1 (d) x ¢ y =1 as. = rea ans cane ye the 
Sat 5¢ 34 52 42 42 52 (a) atm? <co = b° (b) atin? s, ay each 
62. es vile of the ellipse passing through (2, 1) having (c) am > cb (d) cab (a) N 
c= x4 is ) 
s Harthecliinue eae 
(a) aA 16 (b) 3x74 5y? = 7 73. Let E be the ellipse 9 t 4 =1 and C be the Circle > ie 
(c) Sx*+ 3y> = 23 (d) none of these x74 y =9. Let P and O be the points (1, 2) and (2,1) circ 
63. If Cis the centre of the ellipse Ox? 4. 167 = 144 and Sis one respectively, Then f rea 
focus. The ratio of CS to major axis, is (a) Qlies inside C but outside E (a) 
(a) V7: 16 b) V7:4 (c) V5: V7 (d) none of these (b) Qlies outside both C and E Th 
) ) (d) Vie eos 6 
64. In an ellipse the distance between the foci is 8 and the (c) I lies inside both Cand E ell 
distance between the directrices is 25. The length of major (d) P lies inside C but outside E (a 
axis is fn - 74. Equation of the ellipse with eccentricity 1/2 and foci at (c 
(a) 10V2 (6) 202 (c) 30.V2 (d) none of these (+ 1,0) is F 
65. The centre of the ellipse 4x? + 9/7 + 16x —18y—11=0is (a) x + y =] (b) x + y = ( 
(a) (—2,=1) (b) (-2,1) (c) (2,-1) (d) none of these 3 + a3 8. I 
66, If Pis any point on the ellipse 9x7 + 36y* = 324 whose foci (c) : + a = ; (d) none of these 
are S and S’. Then, SP +S’ P equals vr x 
(a) 3 (b) 12 (c) 36 (d) 324 75. If B and B’ are the ends of minor axis and S$ and $’ are the 
67, An ellipse is described by using an endless string which is foci Lhasa 1p 
3 g oci of the ellipse == +" =1, 2 0 
passed over two pins. If the axes are 6 cm and 4 cm, the PSE 95 Tg Een Aree, On ne Us 9, 
necessary length of the string and the distance between the SBS’ B’ will be 
PACA AEC i ; 
pins respectively in cms. are {a) 12. sq. units (b) 48 sq. units 
lr 5 . 
(a) 6,2 V5 (b) 6, N5 (c) 4,2V5 (d) none of these (c) 24 sq. units (d) 36 sq. units 
68. Two perpendicular tangents drawn to the ellipse 76. The length of the axes of the conic 1 
PDAS 9x* + 4y* — 6x + dy + 1 =0, are 
x , y~ — 6x + 4y +1 =0, are 
= ss the curve , 
pins Cale eases (a) 1/29  (e) 32/5 12/8 ~~) 32 
[JEE (Orissa) 2002] 
Answers | 


1, (b) 2. (a) 3. (b) 4 (c) 5. (b) 6 (a) 7. (b) 43, (b) 44. (c) 45. (a) 46, (c) 47. (a) 48. (a) 49. ©) 


8 (d) 9. (a) 10. (c) 11. (b) 12. (c) 13. (a) 14. (¢) 50. (c) 51. (c) 52. (a) 53. (a) 54. (b) 55. (c) 56 (0) 
22. (c) 23. (c) 24. (d) 25. (b) 26. (b) 27. (d) 28. (a) 64. (a) 65. () 66. (&) 67. (A) 68, (b) 69. ©) 70. @) 
29. (c) 30. (b) 31. (c) 32. (a) 33. (c) 34. (a) 35. (a) . (b) 75. (c) 76. (©) 

36, (0) 37. (€) 38. W) 39. 0) 40. (6) 41. @) 42.) 7 ©) 7% ©) 73. 2) 78. ©) 
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Z 


Each of the 


0. The equatio 


ELLIPSE 


following Pestions has four choices (a), ( 
; Ss (a), (h 
1. The maximum area of 
2 . 
ellipse xy 
a 


“ ©O% ©S triangle inserit nn 
in tsosce] S thangle nser ed r the 


at one end of m 


| ea 
Diy 1 with vertex 


( = AjOr anis is 

(a) Y3ab- (b) > “ ab {c) 5v3 hy 

4 ™ (A) none of these 

l A tangent to the ellipse x24 4? 

x” + 2y"=6 at Pand Q. The angle 
P and Q of the ellipse x + 2y* =6 is 

(a) 7/2 (b) x/3 (ec) yg 


. If the distance of a point on thee 


=4 meets the ellipse 


between the tangent at 


(a) 2/6 


2 
Penis: - 
Sree Gane llipse 6* 7 =1 from the 
centre ts 2, then the eccentri lo rus 
OR centric angle of the point is 


a) 2,3 Tt 27 tt 
(a) rete (b) 3/3 {c) > (d) none of these 


. If the minor axis of an ellipse s 
$ of 3 pse subtends an angle of 60° 
exhyorus of the ellipse, then its eccentricity ic ° 
(a) v3/2 (b) 1/N2 (ce) 2/NF (d) none of these 


> ? 


. Let S and S” be two focii of the ellipse x + ¥. =1. If the 
ae 


circle described on SS’ as diameter touches the ellipse in 
real points, then the eccentricity of the ellipse is 
(a) 2/3 (b) V3/2 (ec) 1/N2 (a) 1/N3 
. The equation of the normal at the point P (2,3) on the 
ellipse 9x* + 16y* = 180 is 
(a) 3y=8x-—10 {b) 3y-8x+7 = 0 
(c) 8¥+3x+7 = 0 (d) 3x+2y+7 =0 
. For the ellipse 3x? + dy? + 6x — 8y — 5 =0 the eccentricity is 
(a) 1/3 (b) 1/2 (c) 1/4 (d) 1/5 
Let S, S’ be the focii and BB’ be the minor axis of the ellipse 


rr 
is equal to 
(a) sin @ 


x + v = 1.1f ZBSS’ = 0, then the eccentricity eof the ellipse 
a 


(b) cos 0 (c) tan 9d (d) cotd 


». If the length of the latusrectum of the ellipse 


~ A tan?0+y* sec? 0=1 is 1/2, then 6 = 
(a) 7/12, 5n/12 (b) 7/6, 5/6 
(c) 7/12 (d) none of these 
n of the ellipse whose vertices are 


is x—-2y-2=0,is 
4,1), (6,1 and one of the focal chord is x= 2y 2=0, 
(es (y-17 (b) (xt), (y+1) at 
@) ne) pal 25 9 


F ety tly _ 
() x17, eel (d) eS ant 
es 3) are the vertices of an ellipse whose 
then the equation of the ellipse is 


29% (y-3)"_ 
(b) eo, =I 


(a) none of these 
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CHAPTER TEST 


), {cd and (d) ont Of which on 


ly one is correct, Mark the correct choice. 


12. The are. i 
rea of the triangle formed by three points on the 


: x y~ -, 
ellipse G sioact— | wv} OSC eccentric a re 6 and ¥ is 
5 V } 
> > LOSE @COen ic angles a ec, ¥ is 


(a) 2ab sin “5 Boe Bay cos {= 
(b) 2ab sin “ > B sin Boy cos ! — 
(c) 2absin 25 B sin p= t sin = 
(d) 2ab cos a-f cos B- T cos oe 


: a the chord joining points P (a) and Q(f) on the ellipse 


2 + Re = lsubtendsarightangle at the vertex A (a, 0), then 


tan &/2 tan §/2 = 


(a) a2/t? (b) ~a?/t?  (c) fa (d) — t/a" 


> 


4. If P (a, f) is a point on the ellipse 5 +t = 1 with foci 
a 
Sand 5’ and eccentricity e, then area of A SPS’ is 
(a) ae Nae — oe (b) te ViF— a 
(c) ae Vo*= (a) be Var a? 


. Ifthe tangent atany point Pon the ellipse *= +S = Lmeets 
pe 
the tangents at the vertices A and A’inL and L’ respective- 
ly, then AL- A’ L’ = 
(a) a+b (b) a* +b? — (c) a (d) ie 


. P is a point on the circle * + =c*. The locus of the 
mid-points of chords of contact of P with respect to 


(c) ap ) - (e+yy (d) none of these 
a } 


. The locus of the poles of normal chords of the ellipse 


6 46 
(+ ? = (¢- 
. The locus of the mid-points of focal chords of the ellipse 


Give 
a fe =1,is 
ra 

2 ¥ x 

x 

— he = ry 
@) ate 


25.44 
- “ 2 , > 
) +h ~ aot ex 
Se Nectar (d) %+% = 
a be a 2 . x 
19. The locus of points whose polars with respect to the ellipse 
2 » 
x a 
a 7: be = lare ata distance d from the centre of the ellipse, 
7 
is 
x 2 ; “ . 
: v eae: 
SIAC ALI Te (b) aces 
a op a args ? 
2 2 
(c) POE I i NE 
ee none of these 
° 12 a (d) 
20. If the chord of contact of tangents drawn from a point P to 
2 2 : 
Pe, 4 y : 
the ellipse + 1 > = 1 subtends a right-angle at its centre, 
a” * : 
— then P lies on 
—— ; Z : | : 
— Ss ee Ua LTE eas 
= @ eG t gy S211) 
—) AS Be amp atop’ la BY 
- Pes Yr 1 ; je 3 
— : J i ~ yw 
(<) USER i \ (d) . +. : + 
_ a b* a pi a hf ) rf 


— 21. The locus of the poles of tangents to the auxiliary circle 
; 2 > 


with respect to the ellipse * + % = 1, is 
- b* 


a ) 
2 ) >] 
1% y 1 Xe 1 
(a) =+5 = b $e = = 
a pr A ) at pt spt 
2 
x l 
(c) | +¥ = (d) none of these 
a 6 a 
22. The locus of the poles of tangents to the director circle of 
; 2 2 
= the ellipse x +o =1 with respect to the ellipse 
~~ a ~ 
2 2 
ret 
> wf. =1,is 
am ob 
(a) vy Sor (b) rv ¥ oot NUL 
a P atap a ob at@sh 
Beye 
x 1 
(ce) =+ = a (d) none of these 
a bo ash 


23. The locus of the mid-points of chords of the ellipse 


Cyr 
+ © =1 that touch the circle x2 + y =P, is 


: x 
>4. If any tangent to the ellipse 


e 2 “a 
pandqon the coordinate axes, then “ 4 b = 
. p g" es 
(b) 2 (c) 3 
(a) u 2 > (d) 4 
25 If the tangents to the ellipse x. +¥ = 
25. , ae es Make ang) 
«and Bwith the major axis such thattan «4 tan §.; : 
the locus of their point of intersection js ~ Athen 


y 


(a) Pry =e () 747 _p 


2 gt = 2) K(x ~ 02h 
(c) haat Ree ea a pI) 24y 
26. If Cis the centre of the ellipse 2 

an end of a latusrectum cuts the major 

CG 

(a) ae (b) a® e (c) ae* (d) 9 
27. If the normals at P (0) and Q (/2+6) to the e| 


y 
+ >= land the 
P d the Normal a 


axis in G the 
Ly 


ars 
“3 


e 
lipse 


rad he 


2 t 2 =1 meet the major axis in Gand g TesPectively 
then PG? + Qg* = 
(a) P (1-0) (2-e7) (b) (1-4) Q_2) 
(c) a* (1 +e") (2 +e?) (d) b7(1 +) (242) 

> 9 


Spain Sallipen uae 
28. Let C be the centre of the ellipse D + a 1. If the tangers 


at any point on the ellipse cuts the coordinate axes jn 


2 2 
P and Q respectively, then 4 + ! -= 
GP CO= 
(a) 1 (b) 2 (c) 3 (4) 4 


2 
. Sent 
29. The tangent at point P on the ellipse 2 +t = 1 cuts the 


minor axis in Q and PR is drawn perpendicular to the 

minor axis. If C is the centre of the ellipse, then 

CQ:-CR = 

(a) (b) 217 () (a) 24° 
30. If the lengths of major and semi-minor axes of an ellipse 

are 4and V3 and their corresponding equations ar 

y¥-5=Oand x+3=0, then the equation of the ellipse is 


2 
a ' (a) 3x° + 4y7 + 18x - 40y +115 = 0 
2 2 2 2 b) 4x7 ~ 317 - 24 - 
fa) ee Sin @) Sie aye ae (b) f y ~ 24x +30y +99 = 0 
pie ekg a ath (c) 3x° ~ dy ~ 18x + 40y +115 = 0 
. 2 . 2 
5 5 (d) 4x°+3y* +24x-30y +99 = 0 
(c) ie = a x 1% (d) none of these 
a ob a ob 
Answers 


1. (b) 2 (a) 3. (a) 4 (a) 5. (0) 6 (b) 7. &) 
8. (b) 9. (a) 10. (a) 11. (b) 12. (©) 13. (d) 14, (a) 
15. (d) 16. (a) 17. (c) 18. (b) 19. (b) 20. (d) 21, (c) 


Solutions of Exercises and Chapter-tests are available in a Separate book on 
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22. (b) 23. (b) 24. (a) 25. (d) 26. (c) 27, (b) 8) 
29. (a) 30. (a) 


"Solutions of Objective Mathematics”. 


4, HYPERBOLA 

A hyperbola is the locus of a point j 

the plane in such a way that the rat; a Plan : 
int (called focus) in the same itsd 

jine (called directrix) is always const 


ant which; 
than unity. Nt which is 


N 


S(focus) 


Directrix 


Fig. 1 


The fixed point is called the focus, the fixed line is called the 
directrix, the constant ratio is generally denoted by e and is 
know as the eccentricity of the hyperbola. 

If Sis the focus, ZZ’ is the directrix and P is any point on the 
hyperbola as shown in Fig, 1, then by definition, we have 


eee es SP aren PM 


ILLUSTRATION The equation of the hyperbola whose focus is 
(1, 2), directrix is the line x + y + 1 = 0 and eccentricity 3/2, ts 

(a) x2 +9? + 18xy + 34x + 50y - 31 =0 

(b) x74 y?— 18xy - 2x — 14y +31 =0 

() 7+y?+ 18xy + 34x + 50y + 49 =0 

(d) x74? - 18xy + 34x + 50y -31=0 

Ans, (a) 


be a point on 
SOLUTION Let S (1, 2) be the focus and let P (x,¥) i Tecets 


the hyperbola, Draw perpendicular PM from P on the 
*+¥+1=0, By definition, we have 


SP = e PM 


Fig. 2 

SS 
> V(x-1)?+(y-2)? = 3 |Xtyt1| 
2 2412) 


= (x-1)P+(y-2) = Abaca 


= [x= 1) +(y- 27] =9 [x+y +17) 

=> P+ +18 xy 434x450 y-31 =0, 

2. STANDARD EQUATION OF THE HYPERBOLA 

2 2 
The equation - “2 =1, where &? = a? (e? -1) represents 
hyperbola having its foci at S(ae,0) and S$‘ (—ae,0) and 
; : : a a ; 

corresponding directrices x= F, and x=- 4 respectively as 


shown in Fig. 3. 

VERTICES In Fig. 3, the points A and A’, where the curve meets the 
line joining the foci S and S’, are called the vertices of the hyperbola. 
The coordinates of A and A’ are (a, 0) and (—a, 0) respectively. 
TRANSVERSE AND CONJUGATE AXES In Fig. 3, the straight line 
joining the vertices A and A’ is called the transverse axis of the 
hyperbola. Its length AA’ is generally taken to be 2 a. 

The straight line through the centre which is perpendicular to 
the transverse axis does not meet the hyperbola in real points. 
But if B, B’ be the points on this line such that CB = CB'=b, the 
line BB’ is called the conjugate axis such that BB’ = 2b, 


.\\ 
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fa ASSERTION-REASON TYPE MCQs e 
"this section each questi 
; ~ MCW question contains STATENAGAIT: i T. ; 
choices (1), (2), (3) saa Pricais STATEMENT=1 (Assertion) and STATEMENT-2 (Reason). Each of these quest; 
1. Statement 1 is T, 4), only one of which is the correct answer i es | a t 
FeMent— 7] is Ue, Statesyso: Iie i ; ‘ 
2. Statement] is Ta ant nt—2 is true; Statement-2 is a correct explenation for Statement=1. 4 
cies IS ATHE, olatement—2 js True; Statement—2 is not a correct ex, planation for Statement—1. : 
tatement—1 is True Statement-2 is Fal . 
Statement—1 js False, Statement — 2 is True | 
EXAMPLE 14 Statem 
s ment—-1: If the foci of a hype 
(—6, 1) and of the foci ofa hyperbola areat (4,1)and —Statement~2: The locus of the point of intersection of 
ED Centricity is = then the lenoth of ite: ; ee ; 
3 Hen the length of its transverse axis angents to the hyperbola = : ; 
is 4. 4 sth of its transverse axis tangents to the hyperbola aon = Tis the circle Tepe : 
Statement-2: pj ee ee fi ‘ 
product of its Sa pee between the foci of a hyperbola is equatto the x * : 
(a) 1 cS icity and length of the transverse axis, Ones a) 
{ ) 2 ¢ . J] : 
Ans. (d) ) (c) 3 (d) 4 SOLUTION Statement-2 is true (See Section 8 on Page 268 | 
A | i P “ph % : ( . se I 
SOLUTION Distance between two foci of the hype Palace Dae Since (2, = 1) is a point on the director circle x2 4 y=3 of 8 
ee : ype e hyperbola x* — 4y? = 4. So, statement-1 is also true. Algo 5 
= 2ne > 10 = 2x 4 Xa= a= 4, ment-2 isa correct explation for statement-1, ma 
Hence, length of transverse axis = 8, EXAMPLE 4 Statement-1: If 5/3 is the eccentricity ofa hyverby 
90; Statement-1 is not true. then the eccentricity of its conjugate hyperbola is 5/4, ; 
aS ea a Tyansverse asda Eecentctety. Statement-2: If eand e’ are the eccentricities of hyperbolas 
So, statement-? is true. - : : S - : se 
“9 ~ “5 = Land = —~5 =—1 respectively, then 4 =). 
EXAMPLE 2 A vertex of a brach of the hyperbola % % ‘wy ars 
x" — 2y* — 2N2x— 4V2y—6=0, B is one of the end points ofits © ra = ae 
Ans. (a) 


latusrectum and C is the focus of the hyperbola nearest to the 
point A. 


Statement-1: The area of A ABC is 8 - i}s units. 


Statement-2: Eccentricity of the hyperbola is > and length of the 
conjugate axis is 2V2. 
(a) 1 (b) 2 


Ans. (b) 
SOLUTION See Example 28 on page 26.23. 


EXAMPLE 3 Statement—1: Tangents drawn from the point 
(2, —1) to the hyperbola x? — 47 =4 are at right angle. 


(c) 3 (d) 4 


SECTION - I 


SOLUTION We have, c= ete and e = 1+ 
a 


S1Ae 


tg as = te Saati -_ 1 
28 PAP eae 
So, statement-2 is true. 
BNE URC oN 
Lete = 3 and ¢ = q: Then, DR = 
So, statement-—1 is also true. 
Clearly, statement-2 is a correct explanation for statement-1. 


EXERCISE 


This 
1. The equation of the hyperbola whose directrix x+2y=1, 


focus (2, 1) and eccentricity 2 is 

(a) x2+16xy-11y?-12x+6y+21=0 
(b) 2-16 xy-11y’-12x+6y +21 =0 
(c) x-4xy-y- 12x+6y+21=0 
(d) none of these 


An evaluation version of no 


vaPDF 


Pl eee! 


: : t. 
exercise contains multiple choice questions. Each question has 4 choices (a), (b), (c) and (d) for its answer, out of which only one is correc 


ici tum is 8 
2. The eccentricity of the hyperbola whose latusrec 
and conjugate axis is equal to half the distance between the 


foci, is 
(a) 4/3 
(c) 2/N3 


(b) 4/93 
(d) none of these 


HYPERBOLA 


3. The eccentricity of the hyperbo} 


at 
@) V2 (b) 21 san never be equal to 
5 (c) 31 
: 8 (d) 2 
oo [CE : 
4. a eotidty of a rectangular Kye vary 2008] 
a 
(b) y2 () 0  @) none of these 
5. Braet tena} Henle 
(a) an ellipse tt ee  JFepresent 
(c) a pair of straight lines (d) aK 
* a 
IJEE (WB) 2008] 


6. 15x +hy* = 20 represe 
ae presents a rectangular hyperbola, then 


e (b) 4 (c) 5 (d) none of these 
7. The eccentricity of the hyperbola 3 x? — 4 7 


=~12is 
17 NZ 
A‘ /7 N7 7 
@ V5 (b) 5 ©O-Ve @-2 
8. pata of ste pon of intersection of the straight lines 
ity a hand = —T => (Risa variable) is 


(a) acircle 


von ellives (b) a parabola 


2 (d) ahyperbola 

. The i 

9 The equation a+ 2lny +2 9x +2/4+0=0 repre 
(a) A+#0,h? <ab (b) A40,h? >ab 
(c) A#0,h? =ab (d) Av0,a+b=0 

10. The equation ax* +2hxy + by? +2 gx +2fy+c=0 repre- 
sents a rectangular hyperbola if 
(a) A#0,h?>ab,a+b=0 (b) A#0,h? <ab,a+b=0 
(c) A¥0,h?=ab,a+b=0 (d) none of these 

41. The locus of middle points of chords of hyperbola 
x7 — 24? + 4x— 6y =0 parallel to y = 2x is 


(a) 3x—4y=4 (b) 3y-4x+4=0 
(c) 4x-3y=3 (d) 3x-4y=2 
{JEE (WB) 2007) 


25, 
12. The value of m for which the line y= mix + (7338 anormal 


to the conic 75 = "9 lis 


| 3 
(a) #e (b) 3 (c Sai (d) none of these 
[JEE (WB) 20061 
13. The value of m for which the line y= mx +2 becomes a 
"tangent tothe hyperbola 4? —9/°= 3618 ie 
(a) ae Mea: (0) + (c) +9 ROR s 
i : [JEE (WB) 2006] 


of novaPDF was used to cre 
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26.31 
15. TES eee greg 2 2 
2 Pp and x* — y= cutatright angles, then 
(a) #4 R=22 ) P-@=22 
() @-H=22 (d) @=2¢ 
16. A common tangent to 9x2 — 16 y* = 144 and x2 + =9is 
(a) ys x4 8. 2 de 
OR Pues 7 
() y=2 V2 
y 3 Xx +157 (d) none of these 
17. The Spe of a tangent parallel to y=x drawn to 
3 7 = lis 
(a) X-y+1=0 (b) x-y+2=0 
(c) x+y-1=0 (d) x-y+2=0 


18. The diameter of 16 x*=9 17 = 144 which is conjugate to 
x=2yis 

b) y="5* 

19. The tangents from a point (2 ¥2,1) to the hyperbola 
16x* - 25,7 = 400 include an angle equal to 


163 
(a) y=79* () xe tGh (a): xaet 


(a) 1/2 (b) x/4 (c) (a) x/3 
(JEE (Orissa) 2005) 
20. If the line y=3x+A touches the hyperbola 


9x7 —5 y= 45, then the value of Ais 
(a) 36 (b) 45 (c) 6 (d) 15 


21. The equations to the common tangents to the two hyper- 


bolas 5-4 = and —*5 1 are 


(a) y=txt Nae (b) y=ixt 2-2 
(c) y=txt(a*-B) (d) yetxe Veto? 

22. A point moves in a plane so that its distances PA and PB 
from two fixed points A and B in the plane satisfy the 
relation PA— PB=k(k #0), then the locus of P is 
(a) a parabola (b) an ellipse 
(c) ahyperbola (d) a branch of a hyperbola 


23. The foci of the ellipse Eb a1 and the hyperbola 


Lee - yo = ust coincide, then the value of v is 


144 81 25 
(a) 1 (b) 5 (c) 7 (d) 9 
[AIEEE 2003) 

24. The curve represented by x=a (cosh 8 + sinh 8), 

y = b (cosh 8 ~sinh 0), is 

(a) ahyperbola (b) an ellipse (c) a parabola (d) a circle 
25. The equation of the conic with focus at 1 iF 1), directrix 

alongx-y+1=0 and with eccentricity V2 is 


a) 2-y'=1 (b) xy=1 
(c) 2xy-4x+4y +1=0 (d) 2xy + 4x -4y-1=0 


26.32 
26. If the eccentricity of a hyperbola is V3, the eccentricity of 
its conjugate hyperbola is a 
(a) V2 (b) V3 (c) v3 (d) 23 
27. The area of the triangle formed by the lines 


*+y=0,x—y=0 and any tangent to the hyperbola 
nee y* =a" is 

(a) 4n* Sq. units 
(c) 2a2 Sq. units 


(b) 3a* 5q. units 
(d) a $q. units 


~ 
- Stat 

28. The angle between the asymptotes of x. : ue = 
a 


‘ 


a 
\ 
) 


i 
a) 


4 


1 is equal to 


(a) 2tan 1(6 (b) tan? 


a 
{ 
(c) 2tan™? (5) 


29. If anormal of slope m to the parabola y* = dax touches the 
then 


(ad) tan : 
a 
hyperbola x? — yum, 
(a) m®—4m'4— 3m?+1 = 0 
(c) m°+4mi4 — 3p? 41 = 0 
30. The equation of the common tangent to the hyperbola 


$x7— ¥ =3 and to the parabola ¥ =8x is 
(a) 2x—-y-1=0 (b) x-2y+1=0 
(c) 2x+y—1=0 (d) 2x+y+1=0 
31. The circle drawn on the line segment joining the foci of the 


(b) m°—4m*+3m?—1=0 
(d) m°+ 4m*+3m?4+1 = 0 


PO 
hyperbola Sate ao 1 as diameter cuts the asymptotes at 
ae 
(a) (@, a) (b) (6, a) (c) (£6, ta) (d) (£a,+b) 


32. The angle between the asymptotes of the hyperbola 
2x* —2y* =9 is 
(a) n/4 (b) x/3 (c) /6 (d) n/2 
33. The difference of the focal distances of any point on the 
hyperbola is equal to its 
(a) Jatusrectum (b) eccentricity 
(c) transverse axis (d) conjugate axis 
34. If P(x, VY), OM, Y>), R(X, ¥3) and S (XY) are four 
concyclic points on the rectangular hyperbola xy = c?, the 
coordinates of orthocentre of the APOR are 
(a) (Xp —Yy4) (b) (%p¥y) (ec) (- XY) (d) (- Xp V4) 
35. The points of intersection of the curves whose 
parametric equations are x=" +1, y=2t and x=2s, 


y=2/s is given by 
(a) (1,-3) (b) (2,2) (c) (2,4) — d) (1,2) 
36. The equation of the hyperbola whose foci are (6, 5), (— 4, 5) 
and eccentricity 5/4, is 
re 


(@-17 _(y-5P _ 
(a) Fie at 

x-1 _(y-5) __ 
OMerr ge uicie a 


saan 
) 169° 


(d) none of these 


37. The line 5x + 12y =9 touches the hyperbola x7 — oy =9 at 
the point 
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(b) (5,—4/3) 
(4) none of these 


ctum of the hyperbola 


(a) (—5,4/3) 
(ec) (3,-1/2) 
38. The length of the latusre 


x* a 
= i ~1,is 


a 


2a 
(a) b 


ir 
2 ah 
(b) 2h 
a 


50 
. P isa point on the hyperbola = — 4. — : 
39, P isa pointo yperbo 2 1, Nis the foot of 


the perpendicular from P on the transverse axis. The tan 

gent to the hyperbola at P meets the transverse xis at T. i 

O is the centre of the hyperbola, then OT. ON is equal to 

(a) o (b) a? (c) & (d) b/g? 
> te int (2s 

40. sea tangent at the point (2 sec 6, 3 tan 8) to the hyperbola 

Ye . 

i =H = Lis parallel to 3x-y+4 = 0, then the Value of 

8, is 


(a) 45° (b) 60° (c) 30° 
41. The eccentricity of the hyperbola 
gee (x7-y*) = 1,is 

(a) Y2 (b) 2 (c) 2V2 (d) ¥3 


42. The tangents to the hyperbola x* — ¥ = 3 are parallel to 
the straight line 2x +y+8 = Oat the following points: 
(a) (2, 1), (1,2) (b) (2,=1), (-2,1) 
(c) (—2,—1), (1, 2) (d) (—2,~1),(-1,-2) 
43. vee tangent at the point (a sec ct, b tan «) to the hyperbola 
x 


5 s = I meets the transverse axis atT, then the distance 
a OU 
of T from a focus of the hyperbola is 
(a) b(e—cos a) (b) b(e+cos a) 


(c) a(e+cos c) (d) Nee +h coe tee 


44. The equation of the hyperbola of given transverse axis 2a 
with its vertex mid-way between the centre and the cor- 


(d) 75° 


responding focus is 
(a) 3x7-¥? = @? (b) 3x7-y? = 3¢ 
(c) 7-37 = @? (d) 7-37 = @ 


45. The locus of the mid-points of the chords of the circle 
x+y" = 16 which are tangents to the hyperbola 
9x — 167 = 144 is 
a) +P = 16x*-97 &) ar ayy = 9x7 — 16y' 
(c) (7-17)? 16x? — 9,7 (d) none of these 


46. If the latusrectum subtends a right angle at the centre of 


the hyperbola : - =1, then its eccentricity is 


Qe 9 @ we @ 3H 


47. If the latusrectum of a hyperbola through one focus sub- 
tends 60° angle at the other focus, then its eccentricity ¢ is 


(a) V2 (b) V3 (c) 5 (d) ¥6 
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49. 


tS Eh re 


+ hyperbola forms an equilateral 
-tum OF 


. centre of the hyperbola, then b) Va 13 

| rect ex at the centre o } ) NB 41 (gy USE 3 
_MATHEMarTicg Jaen thee nyperbola is 50. The angle can or 
oe A Ht ey AF Le aye a Vis-1 h angle between the asymnptotes of the f: 

. ft v y ~ ? ae x 2 5 he hyne 
fithess ine ee ; ) 5 {c) 2/3 G >a igo = 1s © hyperbola 
Te V2 > fOCUS > 
%€ hyperbola a 2 es jatusrectum through the focus of the hyper- (a}iacsDtanche s 

yet Tage yand A’ be the farther vertex. IAA‘ LL’ is 3 a O)ie 2 tars 2 

2 ra vote ah (c) tan>*> é 

(a) = pee pen the eccentricity of the hyperbola is : (a) x~2 tan! 4 

» iv j, the r 

gateral 
ue 
V is the foot of 2: Answers = 
ae e < 

axis. The tan- , 3.) # ©) 5: (d) 6. (c) 7. (a) 29. (d) 30. (d) 31, (a) 32. (d) 33. (c) 34. (a) 35. b) 
Se AXis at T. If (c) 11. (a) 12. (a) 13. (b) 14. (0) 36. (a) 37. (b 
N is equal to GO ig) 10 Gy a0: (a) ao NZL MO GEES MeN Oe ee 

(da) Be a2 .@ ; b) 17: (a) 18. (b) 19. (a SNe » {b) 43. (c) 44. (b) 45. (a) 46. (c) 47. (b) 48. (cy 49. (a) 
Fehrs 30 (o) 24 (@) 25: (c) 26. (c) 27. (a) 28. (a) 50. (a) 
: 3) 


i the value of 


d ° 
SOnee “ -hoices (a), (b), (c) and (d) out of which only one ts correct. Mark the correct alternative, 
| ction has four chot 
goch quer . ea S yneeys ee 
| 1, The equation of the tangent to the conic 8. If the latusrectum of the hyperbola ; é ers =1 is + then 
(d) V3 pv -8xt 2y+11=Oat(2,1),1s its eccentricity is 
e parallel to 42=0 (b) 2x+1=0 (a) 4/5 (b) 5/4 (c) 3/4 (9) aal> 
8 points: (a) *" 2=0 (d) x+y+1=0 9. Ifthe chords of the rectangularhyperbolax- -yea touch 
% j 2 2) rs ee of m for which y= mx +6 is a tangent to the the parabola y= a then the nae of oo ia is 
; , 2, e 7 7 {a) c(y-a=y yo (x=a =x 
> hy ~ 1 7 N, » 2 x 
SHY Eerbole hyperbola a = re = 1718 {c) x (y —ay=y (d) v(x —a) = X : 
ite Custance fj 20 3 d 420 10, Tangents drawn from the point (¢, 4) to the hyperbola 
(a) u (b) 17 ©) 20 © 3 x a Fe =1 make angles dandf with the xaxis. If 
2 Ue 
ese ; rent to the hyperbola sf =x*—1at oh mer owieem ies 
ole 3, The equation of the tang) tan @ tan B = 1, thence af é eit 
ee the point (1, 0), is ; @iv=4 (a) x=4 (a) ee  (b) Baw () & + (a) oe nese 
rse axis 2a a (b) y= y= 2 
5 fa) x=1 : ‘ -_ 4 =1 cuts the 
pepe is to the hyperbola x es y =ifroman 11. If thetangentat (a, By tothe hyperbola 2B 
s oO re « ‘ > n 
3a" ie a auxiliary circle at points whose ordinates are yy and Ya 
2 . Ss 1 1 
1 ne point Is (b) 4 (c) 6 (d) 5 x then |, inc 4 
the circle (a bolas xy =< Vy Y2 1 2 
cities of the hypervolae *. 2 {d) 
yperbola 5. Ife and e,, are the ec y we ) = ©) 5 6 2 
2 + ¢,7 is equal to o , awn from P to the 
ane ” 7 y = “, Sa a ) 6 (d) 8 42. If the chords of contact of tangents dr i Je are at right 
9x? — 16y" (a) 1 b) 4 S tre is C is cut by any hyperbola ¢-¥ = q2 and its auxiliary circre @ 
bola whose cen hen, ) Pp ine 
e 6, Arectangular hyper four points P Q, Rand S. T angle, then P lies on ey tev = ot 
centre of circle of radius 7 me (a) C-y 3a (a) 2-9 =) 
2 +CS°= x 
| cP? +cQ*+CR < - ) ap (d) 4° (c) ¢-y =0 BP ta oce oft 
a) e hyperbola a point Pon 3-3 
+1 | (a) ; paint asymptotes of the HYP 13, If the tangent at @ po a by PO at the cor 
VE yim 7. The equation of the p Q, then the angle made by 
xy 4x + 3y = 0is ay +3y- 10 = 9 directrices at ee 
cus sub- ay nd =0 (b) xY responding focus: 
ricity ¢ is (a) xy-Ax + oY (a) none of these 


(0) xy—4x+3y-12 = 0 


1) V6 
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26.34 


(a) 45° (b) 30° (c) 60° 
14. The mid-point of the chord interce 
937 — 16° = 144 on the line 9x — 8y — 10 =0 is 
(a) G, 2) (6) 1,2) (c) (-2, 1) (d) (2,1) 


15. 2 chor ; 
If the chord of contact of tangents drawn from P to the 
parabola yo 


(d) 90° 
pted by the hyperbola 


as =4dax touches the rectangular hyperbola 
“ -y =a", then-P lies on 


PEE Sh te j > > 
(a) 4x-—y* = (b) y2—4x2 = 4a? 


_ aie 2 2 > . 
(c) 4x" +" = 4a (a) 44> — x* = 4a° 


16. If the tangent at any point P on the hyperbola xy 


5 
« 


=1 


meets the lines bx—ay=0 and bx + ay=0 in the points 


Qand R, then CQ-ER = 
(a) ar 


(b) a 
(c) an + be 


(d) none of these 

17. if Ix+my+n=Oisa tangent to the rectangular hyperbola 
xy= <, then 
(a) l<m<0 
(c) 1<0, m>0 


(b) 1/>0,m<0 

(d) none of these 
2 2 

18. A tangent to the hyperbola x. = =1 cuts the ellipse 
fo Us. 


ae ae 
2 + i = lin P and Q. The locus of the mid-point of PQ is 
fi 
2 42 
2 2 2 2 a 
(a) S| a (b) ean Saale 
a e a we a be 
2. 2 2 a 
xy) 2¢¥ 
(¢) 2 |=) SS (d) none of these 
al Osi a 


19. The product of lengths of perpendicular from any point on 
the hyperbola x* — y* =8 to its asymptotes is 


{a) 8 (b) 6 (c) 2 (d) 4 
20. The angle between the asymptotes of the hyperbola 
3x7 -y* =3 is 
Tt tr 2 2% 
@) 5 ) 5 © 5 (a) 


21. The area of the triangle formed by any tangent to the 


hyperbola z - e = 1 with its asymptotes is 
a 


OBJECTIVE MATHEMATIC 
(©) 4ab (d) ab 
seqan eccentricities of the 
* +4 <1 and the hy 2 
ig * 4 ~ 2 and the hyperbola Bin 


between e, and €> is 


(a) 4a* b* (b) a7 


22. Ife, and e, are respectively the 
2 ellipse 
q ~'rthen the relation 
(a) 3 e;" + e5 — sy) (b) +202 =3 
(c) 2e;7+¢,7 = 3 (d) ey +3e? =2 
23. The distance between the directrices of ¢ 
x=8sec0,/=8 tan G, is 
(a) 8v2 (b) 16V2 
24. The straight line 
4x* —9y* = 36, if 
(a) p> =2 (b) pp =5 
(c) 5p? = 2 (a) 2p? =5 
25. The locus of the point of intersection of pe 
» 


he hyperbola 


_ © AR (a) 6v2 
x+y=Y2 p will touch the hyperbola 


rpendicular 
tangents to the hyperbola * =e 1,is 


(a) *+y* = 2 (b) e+Y =3 
(c) P-¥ =3 (a) P+Y=4 
26. The product of perpendicular distances from any pointon 
the hyperbola 9x* - 16y* = 144 to its asymptotes is 
@) 2 oe of (a) 2 
27. The angle between the asymptotes of the hyperbola 
277 — 917 = 24 is 
(a) 30° (b) 120° (c) 45° (d) 240° 
28. The equation of the chord of contact of tangents from (1, 2) 
to the hyperbola 3x7 4y? =3is 
(a) 3x=1l6y = 3 


i 


(b) 3x-8y-3 = 0 


ea) Aa ae 
() 5-4-1 (@) 4-5-1 
29. Equation of the hyperbola whose vertices are (+3, 0) and 
foci at (+ 5, 0), is 


(a) 16x*—9y* = 144 (b) 9x*-16y" = 144 
(c) 25x*-9y* = 225 (d) 9x*- 257 = 81 
30. The length of the semi-transverse axis of the rectangular 
hyperbola xy = 32 is 
(a) 32 (b) 16 


(c) 64 (d) 8 


Answers 


1.(c) 2. (a) 3 (a) 4 (b) 5. (b) 6. (d) 7. (c) 
8, (b) 9. (b) 10. (c) 11. (A) 12. (0) 13. (a) 14. (d) 
15. (c) 16. (<) 17. (a) 18. (a) 19. (a) 20. (c) 21. (A) 


Solutions of Exercises and C 


22, (c) 23. (a) 24. (d) 25. (a) 26. (b) 27. (b) 28. (b) 
29. (a) 30. (d) 


hapter-tests are available in a separate book on "Solutions of Objective Mathematics". 
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Matrices 
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18. Probability 


19. Discrete Proba 
bil 
Distributions ny 


20. Cartesian Coordi 
n 
System i 


21. Straight Lines 

22. Pair of Straight Lines 
23. Circle 

24. Parabola 

25. Ellipse 

26. Hyperbola 


46. Differential Equations 
47. Algebra of Vectors 


48. Scalar and Vector Products 
of Two Vectors 


49. Scalar and Vector Products 
of Three Vectors 


50. Three Dimensional 
Coordinate System 


51. Plane and Straight Line in 
Space 


52. Measures of Central 
Tendency 


53. Measures of Dispersion 


